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A. BACKGROUND

3 1. Name of proposed project:
A
5 Closure of the 183-H Solar Evaporation Basins (183-H Basins),
C

7 - -nformition contained in- this checklist pertains--to only the
S ---33--H-asirr-.--ln the--contexL uf L'e document, 'site' refers to only

9 the physical concrete structures of the 183-H Basins, whereas 'Site'
10 -refers tU tne flaniurd Site.
11
12 2. Name of applicants:
13
14 05 rDepartment-of -Energy,-Richland- Operations (DOE&RL) and

15 Westinghouse Hanford Company (WHC)

17 3. Address and phone number of applicants and contact persons:

is- ~ U.S. Department of Energy- - -westinchouse--Hanford Company
Pichiand Operations Office - .0. Ec 197 0
r *1.'. UVx ~55 Richiand, Washington 99352

22 Richiand, Washington 99352
23

- - ~ R. 0. Tzatt, Director - R. E. Lerch, Manager
27 Environmental Restoration Division Environmental Division
.28 (5OQ) 376-5441 - __(509) 376-5556
29

-3-q .a checris prepared:I LH'~H'

31
32 February 26, 1990
33
34 5. Agency requesting the checklist:

36 State of Washington
37 ~ fartmont nFEcly

39 Olympia, Washington 98504-8711
443
41 6. Proposed timing or schedule (include phasing, if applicable):

43 -If the 1B3-4-Basins-are-clcsed with contaminated subsoils remaining In
44'- place {chick1-st-question A.ii.), emplacement of the landfill cover is

45 expected to be completed in October 1992. This action will coincide
-6 -- wtth-ftnab clnsure-nf the facility. Post-closure monitoring of thu
47 landfill facility and the groundwater under the facility will

es centfnu fo-up-to -3 years afe LlUrU! or as directed by the
49 Washington State Deoartmnent of Ecology (Ecology)
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7. Do you have any plans For future additions. expansion, or further

2 activity related to or connected with this proposal? If yes, explain.
3
4- The 183-N Basins will be permanently closed to waste receipt pending
5 the approval of the Closure/Post-Closure Plan, which is being
6 submitted to Ecology concurrently with this checklist. Post-closure
7 activities will be conducted at the site per the Post-Closure Permit,
a to be issued by Ecology.

10 The distribution and concentrations of contaminants in the 100-H Area
11 groundwater indicatethat the1-83-H -Basins are only one of several
.2 nncchile sources of groundwater contamination in the IC-H Area.
13 Thus-groundwater investigations--must-be-conducted in-conjunction with
14 investigations of other contamination sources. All 100-H Area
15 -Inacttve faci itiesiietruding- the 183-ifBasins, are designated for-

-16 soil and groundwater investigation/remediation activities as part of
~17 the inactive sites-operable units process. Any corrective actions
18 required during the post-closure care period will be addressed through
S19 the inactive sites-operable units process. When the detailed
20 groundwater and waste source operable unit remediation plans are
2 finalized, the -p-lians iill integrate--the 183-H Basins' groundwater
a2 monitoring and soil characterization information with similar data
23 from related sites. The remediation plan will identify the mechanism

-- 4 for initiating the preferred groundwater remediation alternative, as
well as any possible contingenyc actions

6
27 8. List any environmental information you know about that has been
-28 --prepared, or will be prepared, directly related to this proposal.
29
30 - The 183-H Sas-Thsand -thr- raundwater-beneath t-he basins are to
31 be discusset C,- - .nesugation/Feasibility Study
32 (RI/FS) oor< ;'ans r :ne 100-HR-i and
33 100-HR-3 Operaoie Units, respectively.
34

-- - * The 183-H Soiar Evaporation -asins -Fnal Status Post-CI-sure
Sermit Application (DOE/RL 88-09) (FSPCPA) was submitted to

37 Ecologyin june38&. -Ecology's Notice of Deficiency is
38 anticipated far the Fal 91 1990.
39

f - This -SEPA checklist-i-s bei-ng'smubrittaed--cncurrently with the
IM4L V83 Solar Eaporation Basins- Closure/?ost -Closure Plan

42 (Rev. 2).

44 * A NEPA memorandum to File (accompanied by a DOE-RL environmental
45 evaluatton and a---NEPA checkli st) was prepared in accordance -with
46 DOE NEPA guidelines.
47

48 -Additional environmental information regarding the 100-H Area and the
I Hanford Site, in general, can be found in the U.S. Department of
-- Energy Final Environmental Impact Statement - Disposal of Hanford

- Defense High-Level, Transura'nic and Tank Wastes (bOE/EIS-0113),
52 released in 1987, in the Hanford Site National Environmental Policy

NAct- (EPA) Characterzation, PNL 64 - Pacific--Northv Laoratory,
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2 1998, Richland, Washington), and in tne Draft Environmental Impact
-3 Statemrent-Decommissionng of Eignt- Surplus Production Reactors at the

-4 - -Hanford Site. Richand, Wash-ington. DOE/EIS--O-1I9D- (U.S. DePartment of
5 Energy, 1989, Washington, D.C.).
6

- Do-you -knotwwhether applications are pending for government approvals
8 of other proposals directly affecting property covered by your
9 proposal? If yes, explain.

10
1--1 --- Both the-Closure/Post-Closure-Plan and the Final Status Post-Closure
12 Permit Application must be approved by the regulating agencies
7 -[Ecology- and- the Environmental Protection Agency-(-EPA]. Ecology must
14 issue a permit before activities described in the Final Status Post-

--Closure Permit Application may begin. In addition, the 183-H Basins
M16 --have-beewn iderntified as a waste-source in the Hanford Site 100-H Area

7Aggregat rperabl nits, nominated to the National Priorities List
- 1-NPL i :' dral-faciities'requiring remedial aition-and-reguiation

ci -under the-Comprehensive- Environmenta Response, Compensation, and
I -4 L4 .. A4 Irrnr, A\

20LiGUIil iLLAc (CRLA).

22 10. List any government approvals or permits that will be needed for your
2 proposal, if known.
24

-it oiogy and the -Par fthe -[y agencier auttionr ed to approve or
-- ------ paG4iTh-2Th }oSUrt-f--4b# 2fiti~ity-tndi -ThqUfrentfktSAthOriZid by

27 the Resource-Conservation and Recovery Act of 1976 (RCRA), as amended,
Szn-thapter17-303 of thrAsh ingto -Miniistrative ode-- - *o other

29 permitt arc rcniired.
30
31 - 1-.-Give- a brief, complete description of your proposal, including the
3 ---proposed uses and the-size of the project and site. There are several
33- - estins ater -n- r s rharL^t that--ask you to descrik certain
34 aspects of your proposal. You do not need to repeat those answers on
35 this page.
36
--7 -- The 18-3-4-Basins site description is provided in the answer to

38 checklist question B.8.c. The 183-H Basins will be decontaminated in
29 preparation for final facility closure- Liquid waste-and-waste sludge
4- --- havetbeen removed from the 183-H Basin floors and walls, packaged
41 within the confines of the basins, and shipped off-site. After
42 removal- -of the packaged waste, the facility walls and floors will be
43 - tested- for dangerous-waste constituents;--Both s-allow-and- deep so'"
4 samples will be-taken from beneath the basin floors and surrounding
5 the-Outsi-de basin perimeter,- -n add-tion- Hmrkernund soil samples

45 wil -'be-ca d for co iso rwi- lth sampl es.--- The soil
£7 samples will be used-to defin -the extent and magnitude of the
48 contamination plume in the vadose zone beneath the basins. Following
44 soil zsampizing, -the faciLNy will -e demolished. Clean rubble

generated during demolition of the basins will be placed in an
dacent subsur'ace-fac -ty, whichwill then be filled to nround

52 -level -with clear oil:- However--f-traces-of-hazardous material
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remain after successive decontamination attemots, the facility will be
2----- - demolished and comparted for in situ disposa

The results of the soil sampling effort will be used to assess
5 closure options as specified under EPA RCRA regulations
6 40 CFR 265.197(a) and (b). Under current. regulations, two options are

7 -t--Mli hl-clean closure, or removal -and disposal of all soils
8 contaminated above background concentrations; and landfill closure, or
-9 in place disposal of contaminated soils in-a monitored landfill. The
10 landfill closure option -may be-exerc-i-sed only ificlean-closur-can be
ll- demonstrated to be impracticable. Landfill closure may still require
12 -artial -removal of contaminated soils, particularly if _such sails are
13 designated extremely hazardous waste (EHW) under Chapter 173-303 of
14 the Washington State Administrative Code.
15

:16 If at closure waste material remains in situ, regulations require the
1 -- instalation of a multilayer ear-then--cover to minimi-ze-water intrusioi
+18 to the underlying contaminants. The cover, as designed for
S---calculation-purposes, will measure approximately 140 feet by 230 feet
- N(actual dimensions will be dependent on the extent of the plume of

21 contamination). The landfill cover will have a total thickness of
22 about seven feet, encompassing four earthen layers (topsoil, sandy

-23- dra-nage layer, low permeability soil layer, and foundation soil
')A -layer) and_ .wo geosynthetic fabric-layers. The final cover will be

seeded with grass species that grow well in the semiarid climate at
*6 the Hanford Site. It is anticipated that the-grasses-will remove
27 moisture from the soil through evapotranspiration and that, due to the
28- construction criteria of the final cover, any other moisture present
2R - the Cover wilflbe limited to the uppermost soil layer.
30
31 Following insta er. a cnain link fence will be

32 erected to surrounc :r-e in:cre ;erimeter. The fence will remain
33 locked at all times, except wnen personnel need access to conduct
34 monitoring and samoling of groundwater, inspections, or necessary
35 repairs. The closed facility will meet all applicable closure
36 -requirements-as set forth in the issued permit.
37
38 Groundwater-monitoring activities-will be conducted at the 183-H
39 Basins throughout the post-closure monitoring period. Closure of the
40-- 183IBasins-will -be performed in a manner that minimizes potential
41 future impacts-to-human health and the environment.
42
43 12. Give the location of the proposal. Give sufficient information for a
44 person to understand the precise location of your proposed project,
45 including a street address, if any, and section, township, and range,
4r 4f knnwm ifl propnsatrwould occur over a range of area, provide the
47 range or-boundaries of the site(s). Provide a legal description,
48 site plan, vicinity map, and topographic map, if reasonably
iV available. While you should submit any plans required by the agency,
0 you are not required to duolicate maps or detailed plans submitted

51 with any permit applications related to this checklist.
52
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The 183-H SoEarEvaporation Basins are in the_100-H Area in the
northern- part of the Hanford Si-te. Miawns and plans of the 100-H Area

3 are contained in Appendix A of the revised closure plan submitted with
4 this checklist. The basins can be located on the Locke Island,
5 Washington, Quadrangle Map: NE 1/4, SW 1f4,- NE 1/4, Section 18, TI4N,
6 R27E of the Willamette Principle Meridian.

8
------ R- M1iVTnniMItMTAi r! rurirreZ

10
11 1. Earth
12
13 a. General description of the site: Flat, rolling, hilly, steep
t slopes, mountainous, other.

Flat.
17
18 b. What is the steepest slope on the site (approximate percent

slope)?

21 The approximate slope of the land around the 183-H Basins is less
22 thn ttan paern.

23
24 --c. -What general types of- sils-are found on the site (for example,

'clay sandy gravel., eat, muck)? If you know the classification
.6 of agricultural soils, specify them and note any prime farmland.
27
9R The soil at the 183-H Basins site is sandy gravel. Surficial
29 sediments consist of eolian silt and fine sands (loess). No
30 farminq is permitted on the Hanford Site.

32 d. Are there surface indications or history of unstable soils in
33 the immediate vicinity? If so, describe.
34
35 No.
36
37 e. Describe-the purpose,-type, and approximate quantities of any
38 filling or grading proposed. Indicate the source of fill.

40 If closure is conducted with contaminants remaining in situ, an
41 engineered barrier (cover)-is-required by regulations to be
42- ---- Piated-ovr waste- zones remaining at the facility upon ClOSUO.

- -In f .i-nellgm&--C [-il iinnimize -mter-in-fiiltralion Ino
44 - -underlying--waste zons -where .ontaminants may -be leached Into the
45 groundwater. A brief description of this cover, as presently
46 designed,follows A-more-detailed-description appears in the
47 closure plan.
AC

49 The lower-most component of the landfill cover will be a one-foot
- 0 thick foundatir-ayer, which will require about 1,200 cubic
51 yards of sandy soil. The foundation layer will function to fill
-52 low spots -and voi-ds on the surface of the site, thus providing a
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level and stable base for the overlying cover components. No

2 borrow site has been chosen yet for this soil.
3
4 Above the foundation layer will be a two-feet thick, low-
5 permeability soil layer, composed of a mixture of 15%. bentonite

6 (about 400 cubie yards of material) and 8S% native soil (about

7 ~2--5G-cubic yards of material). An impermeable geomembrane will
8 be placed above and in direct contact with the low-permeability
9 soil, and this geomembrane/clay layer will be overlain by a

- 1one-foot thick sand-drainagelayer-requring approximately
1 1,500-cubic yards of material. Surface water-infiltrating to the

12 highly permeable sand drainage layer will be laterally channeled
13 to the edges of the cover within the drainage layer and prevented

4 - from percolating deeper -into the cover by the geomembrane/clay
S---- - - ------ ayirAr yet-oorrw-itQ has been--chosen--for-the eatt he6

-16 components of these two layers.
,17

<18 A woven synthetic geotextile fabric will be placed on the sand
-19 drainage layer. The geotextile fabric will serve two functions:
20 1) to protect the sand- drainage tayer during construction of the

. 21 cover, and 2) to provide a particle filtration function to
22 -prevent the infiltration of fines into the sand drainage-layer,
23 thus preventing clogging-of that layer;
24

Overlying the geotextile fabric, the top soil of the final cover
-o will consist of a three-feet deep revegetated soil (sandy silt to

27 tiiti. The top soil will provide- storage for- annual
-- oecioitation- and suoart- the establishment and growth of a

-9 - erennia is cover that will stabiiiz-the surface of the
30 cover and-enitance -soiPateer-re mOva. Approximately -3400 cubic
31 yards of tos:-' ' - : : re. -he most promising borrow
32 site icentiniec -:nus rar :s :ne McGee Ranch near the northwest
33 -corner-of-the Hanford Sit2.

35 A cobble filter layer and overlying cobble layer will be placed
36 on the cover embankment slopes -and- two-feet horizontalIy onto the
37 -- cover beyond-the -upper edge of the embankment. The cobble filter
38 layer, requiring approximately 505 cubic yards of fine gravel to
39 -coarse sand, will serve to stabilize the overlying-two-feet thick
40 cobble layer. This cobble layer will function as a protective
41 component of the cover, providing erosion resistance (and thereby
42 enabling a steeper side slope design) and helping to reduce the
43 potential of small animal intrusion through the embankment side
44 slopes.
45
46 Coulderosionfoccur as-a result of clearing, construction, or
47 use? If so, describe.

The erosion potential of this proposal is minimal. There are
three possible sources of erosion-damage in the -area of the

51 183-H Basins: flood, wind, and precipitation. The probability
52 of serious damage to the area due to flooding or precipitation is
53 low; the flow in the Hanford Reach of the Columbia River is
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controlled by upstream dams, and the basins are above the
------ --1O0-year-floodplain. -The combination of semi-arid regional

3 ciirate,_ig evapotranspirationrates, and minimal local slope
4 -in the vici-nity of the proposed project makes damage from all but
5 rare high-intensity rain events unlikely. The potential for
6 erosion from wind and precipitation will be largely offset by

- __ _ - s Icbt -gMprIetia!L~ htnstablishment f a prennial grass
8 cover over the closed facility.

1 g Approximately what percentage of the-site will be covered with
impervious surfaces after project construction (for example,

-2 - asnhalt or buildinasl?

14 Closure of the 183-H Basins with contaminants remaining in place
iwil --equire the i llion -f an earten cover designed to
minimize, if not eliminate, water infiltration to the underlying

T"1 waste zones (checklist question B.l.e.). One hundred percent of
the original basin area will be capped by the designed cover.
The site-will be revegetated as part of the cover installation.

Sh.- Proposed measures to reduce or control erosion, or other impacts
22 to the earth, if there are any?
23

aIthe 13 B-asirs are clean closed, the uppermost surface
slope of the-project site-wil be-leveled-to equal that of the

---- - -surroundg -area and revgagtat-ed-.- A straw mul-ch will be applied
27 to assist in erosion- cantrol-prior to the establi-shment of
28 perennial grasses. Closure of the basins with waste buried in
29 place will require installation of a final cover, which will be
30- similarly revegetated to halt minor erosional damage to the
31 area. Earthen materials for constructing the landfill cover will
__ be-taken-from existing borrow 2rav tn th. extent practical.
33 Regular inspections of the cover and revegetated areas will be
34 accomplished and corrective action taken as necessary throughout
i; the post-closure period.

37 2. Air
38
3 -a. What types of emissions to -the air would re-suit- from the
40 poposaii.e.dust, automobile, odors, industrial wood smoke)

- -1 during- constructiorr and when -the-project--is completed? If any,
42 --- generally describe and-give approximate quantities, if known.
43

-44 -Cement-dustay-be generated- during -basin -decommtssfontng
45 activities (e.g., wet -sandblasting and concrete cutting), but no
- - - -46 - easurable levels airborne contaminants are-expected to be

-0 -poducd as a result of-such-actitities; 'eavy equipment used to
48 contruct the -final cover and -trucks transporting material from

-the facility will generate dust and gaseous (exhaust) emissions.
After physical closure of the acility, automobile exhaust will

Al be generated as a resut of inspection and maintenance
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b. Are there-any-h or-s-souras miss4 Ofns or odors that may
2 affect your proposal? If so, genera' y aescribe.
3
4 No.
5-
6 c. -Proposed measures to reduce or control emissions or other
7 impacts to the air, if any?
8
9 in order to -reduce-the amount -of-dust generated duri-ng closure
10 activities, water trucks will be available onsite that will
11 periodicalI sptiytthe affected area. Water will be used during

,wet sandblasttg-to minimize dust generation. Continuous air
13 monitors will be utilized during basin decommissioning activities
14 to detect dangerous and radioactive particulate matter.

~15
16 3. Water
17
18 a. Surface
19

>Z20 1) Is there any surface water body in or in the immediate
vicinity of the site (including year-round and seasonal

'22 streams, saltwater, lakes, ponds, wetlands)? If yes,
123 describe type and provide names. If appropriate, state what
'4 stream-or-river it-flows into.

46 At the closest point, the 183-H Solar Evaporation Basins
-7-are approximately 550-feet from the Columbia River, the

28 nearest natural watercourse.
29
30 - Wtht uir any wirkrover, in, or adjacent to
31 -i waters?
32
33 Several existing groundwater monitoring wells lie between
34 th1T8H3-asiris an the Columbia River 7 - The well clse t
35 to the river 'ies approximately 100 feet from the water's

- - edge. Available plans are included in the 183-H Solar
37 Evaporation Basins Closure/Post-Closure Plan (Rev. 2), with
38 which this checklist is being submitted.
39
40 3 Estimate the amount of fill and dredge material that would
41 be placed in or removed from surface water or wetlands and
42 indicate the area of the site that would be affected.
43 Indicate the source of the fill.
44
45 None.
46
47 4.I Will-the proposal reouire surface water withdrawals or
4- diversions? Give general description, purpose,
I approximate Quantities if known.

51 Untreated river water-may be sprayel Qn the ground during
52 construction activities to mitigate dust generation.
53
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1 -5) Does the proposal lie within a 100year- floodplain? If-so,
9 note location on the site plan.

A L

6 6) Does the proposal involve any-discharges of waste materials
_-to surface waters? If so, describe the type of waste and

8 anticipated volume of dischage.
9

.13

1^-

14 1) Will groundwater be withdrawn, or will water be discharged
£35 to groundwater?

-6
'17 Storm run-off water from the earthen landfill cover will be

8 absorbed by the surrounding soil and may eventually enter

21 Groundwater samples are collected on a regular basis from
22 the monitoring wells surrounding the 183-K Basins. Samples
23 are withdrawn to obtain data necessary to comply with state
24- and freceral groundwater monitoring requirements.

Prinr o sample collection, wells are purged per the sample
27 -collection procedure corresponding to the type of dedicated
Z8 pump(s) installed in the well The-total volume of

groundwater withdrawn for purging and sampling will depend
30 on the conditions encountered and the needs at each well.
1- Withdrawals for groundwater monitoring purposes will not

32 exceed 5,000 gallons per day.
33

Present-aicy--dictates the coi iection-and storage-of
-- purgewater from the l83-H Basins monitoringowellS. This
36 purgewater, instead of fresh clean water, has been used for
37 washina- down- the- so-iid-i-ification process equipment.

-Pargewater so used has been containerized and solidified
for disposal as liquid-waste.- After completion of the

40- zdecontamination of WLe uai- Rasins, remintng.and new
A41-- pbrgewater will be collected, stored, and treated with the
-42 other-Hanford -Site purgewater. The ultimate disposition of
43 purgewater will pose no hazard to human health or the
44 environment.
AM

46 2) Describe waste materials that will be discharged into the
47 ground from septic waste--tanksror other sources, if any
48 (for example: Domestic sewage; industrial, containing the
49 following chemicals...; agricultural; etc.). Describe the
,0 general size of the system, the number of such systems, the

51 number-of houses to-be-servettif applicable), or the number
52 -- of animals or humans the system(s) are expected-to serve.
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3 c. Water Run-off (including storm water)
4
5 1) Describe the source of run-off (including storm water) and
A methods of collection and disposal, if any (include
7 quantitfes, if known). Where will this water flow? Will
a this water flow into other wastes? If so, describe.
9
10 Run-off collection and disposal methods will be necessary
11 only in the event of a severe rain fall or heavy snow melt.

The landfill cover will be equipped with drainage pipes
13 extending-from the highiy permeable drainage layer to
14 drainage ditches at the edges of the cover. The outflow of

run-off water will-be-to the surface, oriented down gradient
toward the-Columbia River. It is anticipated that the final

17 facility cover, vegetation, and the relatively flat
18 topography of the area will preclude excessive run-off from
19 reaching the river. Run-off will be absorbed by the

surrounding soil and no other forn ofrun-off collection
21 system is currently under consideration. The run-off that
-2 tamiht occur will not flow into any other wastes.

24 2-- Could waste materials enter ground or surface waters? If
so, generally describe.

27- Beneath the 183-H Basins a plume of contamination extends
28 through the soil col-umn to the groundwater. If significant
29 quantities of water were to transect the soils beneath the
30 final facility cover, leachate from in situ contaminants
31 :: :era turc atsr Nowever, the final facility
32 csvqr e ::nsrtrc:'c sa as to minimize, if not
33 eliminate, :ne intrusion to the soil column of water from
34 severe rain events and sudden snow melt-off.
35
36 -d Proposed measures to reduce or control surface, ground, and
37 run-off water impacts, if any:
38
39 During 183-n Basins decommissioning, (part of the closure
40 operations), liquid wastes and waste sludges have been removed
41 from the 183-H Basins. Waste sludges have been commingled with
42 sufficient quantities of absorbent raterial to ensure that no
43 free liquid remains in the waste drums. Liquid wastes have been
44 containerized and solidified within-the confines-of-the-basin.
45 183-H Basins wasteremovat and decontamination operations are
~46 being conducted within the confines of the basins to prevent
47 accidental releases to the environment-. At no time-will there be
4a -a-potential for the discharge of waste materials directly to the

grounu.

-- -Post-closu-re leacging of contaminated subsoils by surface water
-win be prevented b-thinst iow a a m-ti-yered barrier

53 (the final-cover) designed to preclude the migration of surface
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water to underlying contaminated soils. Proposed measures to
2 reduce soil and crounOwater contamination (discussed in the
3 answer to checklist question B.3.c.2) are addressed in the Final
4 Status Post-Closure Permit Application.

6 4. Plant
7
8 a. Check the types of vegetation found onsite.

11__ evergreer tree
12 shrubs
13 grass
14 pasture

115 _ crop or grain
26 _ wet soil plants
-17 water plants

_ _ other types of vegetation
AO

20 -There is no veaetation or -ne t 5-183-H site. Additonal
information-on-the-Hanford-Site environment can be found in the

~~22~- -final--environmental-impact statements referenced in the answer to
23 checklist question A.8.
24

b . What kind and amount- -of vecetation will be removed or altered?

27 A small vegetated area adjacent to the basins may be affected by
LI - --sure actviT - Veaati as a resulI
29 of this project will be revegetated appropriately.
30
S-c- List threatened or endangered species known to be on or near the

34 No threatened or endancered -plant-species exist on or in the
-531- immdiat-vicinity of the 183-H Basin site. Additional
36 information on the Hanford. Site environment can be found in the
37 final environmental impact statements referenced in the answer to
38 checklist question A.8.
39

[4 Rropsed landscnainc .use of native plants, or other measures to
41 preserve or enhance vegetation on the site, if any:

43 Perennial grass species well suited to the local climate will be
44 used to revegetate the cover of the 183-H Basins.
45
46 5. Animals
47
48 a. Identify any birds and animals which have been observed on or
49 near the site nr e known to be on or near the site:

birds: bawk, heron, eacle, songbirds, other
52 mammals: oeer, bear, elk, oeaver, other
53 fish: bass. salmon, trout, herrinq, shellfish, other
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2 A variety of insects, oirls, and sma-nL mammals common to the
3 Hanford Site (including grasshoppers, passerine birds, pigeons,

lagomorphs, and coyote), have been observed in the vicinity of

5 the -183H Basins---rior to initiation of basin decommissioning
actIvIties, a number of swallow nests were encountered within

7 the basins. Additional information on the Hanford Site
8 environment can be found in the final environmental impact
9 statements referenced in the answer to checklist question A.8.

10
11 b. List any threatened or endangered species known to be on or near

12 the site.
13

4 No threatened--or endangered species are known to exist on the
~15 facility site. However, the state- and federally-registered

threatened bald eagle is a common winter resident along the
17 Columbia River. The-only two endangered animal species known to
i1__ occur in the area -- the American white pelican and the peregrine

;>419 falcon -- are transient visitors. Additional information on the
20 -Hanford Site environment can be found in the final environmental

tmact statememts-referenced in the answer to checklist
-- ntipstinn A-.
23

S- hssite aro-f-a rnratiOn route? If -s,-explain.

.6 No; however, the adjacent Columbia River is considered an
27 impodrtant resting- place for Pacific -flyway waterfowl and shore

28 birds during the autumn migration. Additional information on the
29 Hanford Site environment can be found in the final environmental
30 impact statements referenced in the answer to checklist

31 puest-a. -.-

32
33 d. Proposed measures :3 cresere or ennance wildlife, if any:
34

36
37 6. Enerav and Natural Resources

0

39 a. -What kinds of-energy (etectric,-natural gas, oil, wood stove,
40 solar) will be used to meet the completed project's energy
41 needs? Describe whether it will be used for heating,
42 manufacturing, etc.

The completed -project will require the use- of- portable electric
45 generators ior powering groundwater monitoring well pumps during
46 inspection and sampling. Post-closure monitoring activities will
47 require the use of oetroleum products to power motor vehicles.
48
9 b. Would your project affect :ne potential use of solar energy by
& adjacent pro-erts? so. generally describe.

53
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C. What kinds of energy conservation features are included in the
plans of this proposal? List otner proposed measures to reduce

3 or contr6l energy impacts, if any:
4
5 Does not apply.
C

7 7. Environmental Health

9 a. Are there any environmental health hazards, including exposure
ta toxic chemical s, risk of fire and explosion, spill, or
hazardous waste, that could occur as a result of this proposal?

12 If so, describe.

14 -Durinq the deconta-mination phase of the project, decontamination
and monitoring equipment may be exposed to chemically hazardous.
and- radiactively contaminated materials-from the 183-H Basins

I- sludges and-liquids. Purgewater produced during closure and
post-closure groundwater monitoring activities may contain very
low--concentrations of hazardous and/or radioactive wastes.
CelosQure of the-3 -asins-' be perf-ormed in a manner that

-miimizeptential future impacts to human health and the
ZZ environment.
23
24 1) Describe special emergency services that might be required.

Hanford Site security, fire response, and ambulance services
27 -are on call at all time, in the event of an onsite
28 emergency.
29
30 2) Proposed measures to reduce or control environmental health
31 hazards, if any:
112
S----During decontamination proceedings, all equipment

34 decontamination-solutions-and-emergency snower effluent will
35 be retained within the 183-H Basins for collection and
14A packaging.-=Sludge waste has been commingled with sufficient
37 quantities of absorbent material to ensure that no free
3& liquid remains in the waste drums, and liquid waste have
39 been containerized and solidified within the confines of the
40 183-H Basins. All waste removal operations will be
41 cnducted withinthe onfines of the 183-H Basins to prevent
42 accidental releases to the environment. At no time will
43 there be a potential for the discharge of waste materials
44 directly to the ground.

46- -Waste material, decontamination solutions, and clean-up
S-debris will be-collected, packaged (as applical), Mud
4S transferred to-the-appropriate-facilities-as follows:
49

-- -adioactive mied waste will be transported to the
1- 200 AreaRadioactive Mixed Waste Storage Facility;



-raft SEPA Checklist, Rev. 3
133-H Solar Evaporation Basins

Page 14 of 20

Nonradioactive hazardous Maste oi"V be transported to

the 600 Area -Nnracioactive-UanfgerOU5 Waste Storage
3 Facility (the 616 Building);
4
5 -- * Nonitazardous radioactive waste will be transported to

6 the 200 Area Low-Level Waste Burial Grounds.

I
-- z O- ncerphysical -closure of the basins is complete, no

9 exposure to personnel is expected; however, post-closure
10 monitoring, sampling, and inspection personnel will be

11 required to wear appropriate protective clothtng while at
-12 the sit-e. Personnel will be trained to recognize and

13 correct/reduce any environmental-health hazards. Training
14 requirements are fully described in the Closure/Post-Closure

15 Plan. The physical security of a chain link fence around
-16 the basins and access limited to only authorized personnel

17 will further reduce potential exposures.

19 b. Noise
z-2a
21 1) What type of noise exists in the area which may affect your

22 project (for example: traffic, equipment, operation,
_ 91etr 17

None.

-I Z---hat types- and levels of noise would be created by or
28 associated with the project on a short-term or a long-term
Z-29 basis (for example: traffic, construction, operation,
30 etc.)? Indicate what hours noise would come from the site.
31
32 Construc:'an cr 30 &. temporarily increase noise
33 levels aur-ng--norm.al uay-shift hours. On completion of the

34 project-,th0 ohy noise generated will be that of the
35 portable generators used to power groundwater well sampling
36 and monitoring equipment.
37
-38 Pronosed measures to reduce or control noise-impacts, if
3g any:
AM

41 Construction eauipment will meet manufacturer's requirements
42 for noise suppression.
43
44 8. Land and Shoreline Use
4
46 a. What is the current use of the site and adjacent properties?
47
48 The 183-H Sasins are Part-of the tanford Site-which is owned by
I the U.S. Government. The basins were utilized for waste
0 reduction via the natural process of liquid evaporation. No
51 dangerous waste shipments have been received since November 1985.
-a

53
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fl. Has the si-te n e ftr agriculture? If so, describe.

3- No portion of the Hanford Site (including the 183-H Basins) has
4 been used for agricultural purposes since 1943.

Sc. Describe any structures on the site.
7
8 The 183-H Basins are composed of four contiguous concrete holding
9 bains-. --The -basins- are above--ground -structures, -each containing
-d-w adeep sedimentation-Wbasit and a shallow Iiocculation basin.

The sedimentation basins are a nominal 53 feet-6 inches wide and
12 95--feet -in-engt, -with a-deptt-varying-from 16-feet-6 inches at
13 the north end to 15 feet-6 inches at the south end. The
-14 fiouatin basins, at the north end of and within the long

boundaries of the sedimentation basins, are 45 feet-6 inches
16 wide, 33 feet in length, and 9 feet-6 inches deep.

Approximately 45 feet -to the -south- of- and parallel to the
183-H Basins are the 183-H Clear Water-Reservoirs (clear.ells).
These subsurface structures a-c a total of 858 feet long, east to
westv-(parallet tozthei1tH Basins) and 184 feet wide, north to
south. The clearweils were used as a reservoir for treated river

23 water intake to the 105-H Reactor, which was deactivated in
Z4 April 1965. Since that time, the clearwells have been used as a

collection site fo-r clean (nonregulated) waste materials.

U d. Will any structures be demolished? If so, what?
28
29 During-the-closure process., the_183-H Basins will be-demoished.
30 Clean rubble generated during-demolitinn nf the basins will be
31 placed in the adjacent clearwells, which will then be filled to
_32- ground level-with-clean-soil. However, if traces of dangerous
33 - material remain after successive decontamination attempts, the
34 rubble will be compacted for in situ disposal beneath the earthen
35 cover described in the answer to checklist question B.1.e.
-e

_1 e.- What is _ihe current zoning classification of the site?
38
39 The Hanford Site is zoned by Benton County as an Unclassified Use
40 (U) district.
41
42 f. What is the current comprehensive plan designation of the site?

-44 -The-185 -Bent-on County-Comprehensive Land Use Plan designates the
4Hanford Site ac the 'Hanford Reservation.' Under this

46 designation, land on the-Site may be used for "activities nuclear
<:- -in nature." Non-nucIearactivities are authorized 'if and when
48 -DOE appraval for -suc- activities i. M I1a nd."

g. If appiicable, wnat is tne current-master shoreline program
ddesignation of the site?

52
tJ Does -not- appY
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h. Has any part of the
sen~sv'an-? 

I
site oeen
f so, specify.

-> nvironmentally

No. -

1. Approximately how many people
.completed project?

would reside or work in the

2
3
A

5

7

10

11

13
14

S15
is

-4 -17
18
19

21
2'

1--- Anrtn.,na u howApproXimate l w
replace?

many people would the completed project

None.

k --- Proposed measures -to-avoid -or reduce displacement impacts,
any:

if

Does not apply.

1. Proposed
existing

measures to- ensure-the proposal is compatible with
and projected land uses and plans, if any:

Does not apply. (See answer to checklist question 8.8.f.)

-o ~* * !AMMLUM

a. Approximately how many
hether high-. iddle-

units would be provided,
or low-income housing.

if any? Indicate

None.

b. Approximately how many
Indicate whether high-,

units, if any, would be eliminated?
middle-, or low-income housing.

None.

C.- - Proposed mwasures to- reduce or contru housing impacts, if any:

Does not apply.

10. Aesthetics

a. What is the tallest height of any proposed structure(s),
including antennas; what is the principal exterior buildi
material(s) proposed?

not
ng

Closure of the basins witn waste in place will require the
installation of an earthen cover. The cover, as designed, will
have a maximum height of approximately nine feet at the crest.
The chain link perimeter fence around the 183-H Basins may attain

height of ten feetC 1 I I'ItL UI U Ic U.

None.

'1

32
33
34
35
36
37
38
39
40
41
42
43
AA

45
46
47
48

A

I&

52
53
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2 b What-views in-the irmediate-viCir-tty woulrd be altered or
3 uubtutd

4
5 'None.
6
--7----- -- Proposed -measures t -reduce -or control aesthetic impacts,-f any:

N one at this time.
in
11 11. linht UIPd G1Iar
12
13 t hat typ 1ofi night-or-glare will-the proposal produce? What time
14 of-day would it mainly-occur?

None.
1 7

b. -Could light or glare from the finished project be-a safety hazard
or interfere with vewNs?

21 -- No

c-What-existing- off-site sources of light or glare may-affect-your
proposal?

d. Proposed measures to reduce or control light and glare impacts,

Does not apply.

12. Recreation

a. What designated and informal recreational opportunities are in
the immediate vicinity?

b. Would the proposed project displace any existing recreational
uses? If so, describe.

Does not apply.

c.- Propo-sed measures to reduce or control impacts on recreation,
-- itcluding recreation opportunities-to- be--provided by the project
oi applicant, if any?

Does not apply.

-c

r I

-28 -

31

33-
-: A

35

27i 1
40

40
41

43

45
-46
t7

48
49
0
Si
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13. Historic and Cultural Preservation
2
3 a. Are there any places or objects listed on, or proposed for,
4 national, state, or local preservation registers known to be on
S- or next ta the sitt? If so, gnera, 1descrhe.

6
7 No part of the 183-H Basins is listed on or proposed for
8 inclusion on preservation registers. Additional information on
9 the Hanford Site environment can be fdund in the environmental

-- impact statements referenced in the answer to checklist
11 question A.8.
12

- - r. s j.. i -.e any 4nsga-i,~--s~ tideirnc -fhitrir,

44 archaeological, scientific, or cultural importance known to be on
15 or next to the site.
16
17 The Ranford-Cultural Resource Laboratory conducted a cultural
I - --resource-review in the--project area, and reported that no
19 -cultural properties are known to- be located nn th0 site of the
20n orin the area from which-background-samples will be

S21 taken. Additional information on the Hanford Site environment
22 can be found in the environmental impact statements referenced in
23 the answer to checklist question A.8.
)4

c. Proposed measures to reduce or control impacts, if any:

---I -1the-1- Basins are cleatclosed._contaminated_ soils will be
-28 -excavated and removed--from the site as necessary. Backfill and
29 soils to be used in the earthen cover will be excavated from
30- borrow sites irund the Hanford Site. Prior to any excavation
31 -prcceecn> -+ - rc eview will be conducted under
32 the autnor:- Zr :ne Nat ona' tistoric Preservation Act.
33 Significant arcnaeological finds may result in schedule delays
34- until-a Plan to mitigate excavation impacts can be devised and

36
37 14. Transoortation
38
39 - a. - Identify--public streets-and-highways- serving -the site, and

_40- describe proposed -access to the existing street system. Show on
41 site plans, if any.
42
43 None.
AA

45 b. Is site currently served by public transit? If not, what is the
46 approximate distance to the nearest transit stop?
4 7
48 The facility is not Punlicly accessible and therefore, is not

served by public transit.
Jo

-C.- How many-parking- spaces -woul d the completed project have? How
52 many would the project eliminate?
53
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None.

d, Will the proposal require any new roads or streets, or
improvements to existing roacs or streets, not including
driveways? If so, generally describe (indicate whether public
or private).

No.

e. -Will the project use (or occur in the-mediate vicinity-of)
-water, rai , or air transportation?_ _ so,generally describe.

No.

-3
4
5

7

13
19

13
14
is

17
12
19
20

2824
35
6 1
27
28
29
30-
31
32
33

35

37,

41
42

4.4
-45 --
46
47

51
52

be-generated by the
when peak volumes would

None.

g.- Proposed measures to reduce or control transportation impacts,

fnas not apply.

*5. rULI IL FV ILes

a. Would the-project result it am increased need for public services
(for example: fire protection. police protection, health cars,
schools, other)? If so, generally describe.

U. Proposed measures to reduce or control direct impacts on public
services, if any:

Does not apply.

a. List utilities currently available
natural gas, water, refuse service,
septic system,- etc.):

at the site (electricity,
telephone, sanitary sewer,

The -on ly-uti-lity -currently-available at the site is fresh-water.

b. Describe the utili
-- iuti! ty roviinq-

- -ac-tivities on ne

ties that are proposed for th
Lh__servi ce_-an _the_ qeneral
si:e o' ^ -ne immediate vici

e project, the
C0nstruction

nity which might

A Dortac e a cr : 0 _rteama, c yeratdequIpment and a
- - -Thjtnea-ore -n s y- -for cosure

f. -How many vehicular-trips per oav-woldd-
comnted-project? -IfK ksown- nM-icate
occur-
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operations. Water trucks will be availaole onsite to
periodically spray the area, reducing airborne particles
generated during construction activities. After final closure of
the facility, the only utility necessary for operation will be
portable electric generators for powering groundwater monitoring
well pumps during inspection and sampling.

General construc-t-ion activities are outlined in the answer to
checklist question A.11.

1
2
3
4
5
6
7
-8
9

1~0
11
I.,

13
14

16
17
18

22920
21
22

26
27
28
29
30
31
32
33

Th -Av- answers are true and complete
nowledge. --We-understand that the lead-
to make its decision.

R. 0. Ezattr Director Da
---ir m-nt!Restoration 0ivision

U.S. Department of Energy
Richland Operations Offica

Envi ronmenta

to the best of my
agency is rely4ng on them

if
te

-I :/ -

3-,mr,:nw
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I. GENERAL CLOSURE REOUIREMENTS

4 The U.S. Department of Energy-Ricniand Operations Office (00E-RL) will
---c~osetheolar arorat 1W IBaslns l ras - tn accordance with the
-U.$. Environmhei-ti Protection Agency(EPA), Resource Conservation and

7 Recovery Act (RCRA) of 1976, as administered by the Washington State
8 Departmet-of Ecology (Ecology) through the Washington Administrative Code
9 (WAC)_Dangerous Waste Regulations [WAC 173-303 (Ecology 1989)]. Additionally,

the -1831 asins-wl beaclosed tn accordance with all applicable
1-1 -environmental- regulatians -and -the $anford Federal--Fac7il-ty Agreement and
12 Consent urder rccoaov et al. 199)

14 In-November 1985, the DOE-RL filed a 183-H Solar Evaporation Basins'
15 Part A Permit Application under the EPA/Ecology Identification Number

i -AIS WA 7890008967, -and submitted Revision- of the-183-H Basins-Closure Plan0
Ti7 This document, Revision 2 of the -183-H Solar Evaporation Basins

- Ciosure/Post-Clo-sure -PqarDOEtR t- M 04),togethtr with the forthcoming
19 revision the 183- Soar evaporation Basins-Final Status Post-Closure
-4  Permit Application- (DOE/tL 1988a)- wiI complete the submittal Por the

' 183-H Basins permit application-as required by WAC 173-303.

2-3 While preparing this document, it-has been acknowledged that this RCRA
2c- - sur-site -fs--t-aest vithirv -ar-irti-ivd Camprehensi-ve Enrirunmental
L5 e -esponse,-Compensation, and Liability Act (CERCLA) (CERCLA 1980) unit;
-5 t00-Areas-site. Per the Hanford-Federal Facility Agreement and Consent Order,

the 400-HR-1 operable unit will be remediated as a RCRA past practices unit.
aS Therefore, the proposed closure activities (e.g., soil sampling, groundwater
29- monitoring, waste removal, and landfill cover design and installation) will be

i onducitd n- Viri with the future RCR- past-practices--reeoiatin.
3T Completion of closure has been scheduled for October 1992. Per Ecology's
--32 -- dtrectio-, oundwter rmrdi-1- w ,T - - - -ddres-sd--rt forthcoming

22 revision of the 183-H >o ar nas;ns Fina7 Status Post-Closure

36 --This document is organized intc four chapters and 13 appendices:
37

l Usure-Requirements for-Landfills (Chapter ')
Al

42 Post-Closure Requirements (Chapter III)
4,

44 * References (Chanter IV)

45
46 . Appendices (A through M).
47
48 This documentwill fuly replaceaUl priorversions of the 183-H Solar
49 Evaporation flcine C7 urr/?ist nsure Plan.

-Hanord Site-The Hanford Site covers approximately 560 square miles of
2--- semiarid land that is owned by the U.S. Government and managed by the DOE-RL.



--DOE/RL 88-04 Closure/Post-Closure Plan
183-H 6asins, Rev. 2

04/13/90

--- For purnoses of RCRA and WAC 173-303. -he XOE-RL 7s the owner and operator,
-2 __ and Wstinahouse Hanford Comoany (Westincnouse Hanforc) is the co-operator,
3 with the DOE-RL, of certain hazardous waste management units on the Hanford
4 Site, -eg., the 183-H Basins. The Hanford Site is located northwest
- -t thr dty -of tichland, Uashingtontn the Columbia Basin (Figure 1.A-1 and
6 Map 1 of Appendix A). The city of Richland lies approximately 5 muiles from
7 the southernmost portion of the Hanford Site boundary and is the nearest
B populatio-center---rn-early1943, the U.S. Army Corps of Engineers selected

- 9 tbe Hanford Site as- the-location for reactor, chemical-separation, and rlated
10 - fat-ities w4Ati-ti n for the -production -and- purification of plutonium.
11
12 Activities at the Hanford Site are centralized in numerically designated
13 areas. The reactor facilities (active and deactivated) are located along the

-44- -Coluint&-~ve i~'zht-ae-kownas- th-iC TAreas. -Te-reas tr ln
1-- processing--and-waste management facili-ties are-in-the-200-reas,-that are on
6- a plateau approximately 7 miles from the Columbia River. The 300 Area,
T_ 7 located north of Richland, contains the reactor fuel manufacturing facilities

18 -and the research and development laboratories. The 400 Area, 5 miles
-9 --northwest of the- 300 Area,-contains the- Fast-Flux Test Facility (FFTF) used in
710 the testing of liquid metal reactor systems- -The 500 Area covers all

- locations not specifically given an area oesignation Administrative
22 build-ings are located in the- 700- Area in -downtown Richland. In north

:t23  Richland, the 1100 Areacontains facilities associated with administration,
MA4t maintenance, transportation, and materials procurement and distribution.
2- The 3000 Area---betwean the 1100 and 300 Areas, contains the Environmental

----P2 Division1 -engineering offices; and administrative offices.

28 The 100-H Area, located north in the Hanford Site along the Columbia
29 - River (Figure i.A-2), was an operational reactor facility-from October 1949 to
30 April 1965.-- The-13-Mtasins were ortginal-ly designated as part of the
31 183-R Filter-Plant that operated concurrently with the-100-H Reactor. The

- filter plant- provided water treatment, filtering facilities, and reservoir
33 capacity for the reactor process water system. The filter plant consisted of
34 a head house and chemical building, 16 flocculation and sedimentation basins,
35 filter building,-and-clearwet storage with a pump room. Figure I.B-3
36 (page- i-5)h illustrates a complete filter plant (100-0 Area) prior to
37 demolition,
38
39 The 183-Basifrs-in 1973-,- 4--of the 1-6--flhccuiation -and -sedimentation
40 basins were designated for use as solar evaporation basins; i.e., the
41 183-H Basins (Figure I.A-3). The purpose of the 183-H Basins was to provide a
42 means of waste reduction by natural evaporation of the liquid chemical wastes
43 resulting from the 300 Area (N Reactor) fuel fabrication facilities. The
44 natural evaporation (treatment) process involved temporary storage of the
45 wastes in order to accommodate the evaporation phenomenon. Prior to use, a
46- 6-foot chain link fence was installed around the four 183-H Basins.
47
48- - In the-spring--of 1974, -fter decontami nation, demolition of the
49 183-H Filter Plant was initiated under the Hanford Site Housekeeping and
50 Cleanup Program for the 100-H Area. The 183-H head house, 12 of the

- - acculation a sedtinntatnor bas+na tn.& ter building, and the clearwell
52 pump room were demolished to grouna leve' and the underground portions were

1-2
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1 backfilled to ground level. The clearwells were left intact for future use as
2 disposal site for clean aeoris.
3
4 In November 1985, the last shipment of wastes was sent to the
5 183-H Basins. The wastes have been undergoing solar evaporation and the-
6 remaining liquids are super-saturated and ready for further treatment;
7 i.e., liquid solidification. Liquid transfers between the basins have
- - permtted the isolation and removal of waste precipitates/sludges. In.
9 September 1988, the final drums of 'absorbed' sludges were shipped to the
0 200 West Area Central Was-teComplex, Retrievable Waste Storage Facility.

11 From June to December 1989, solidifieation of the liquid wastes occurred.
12 In 1990 the crystallized solids which are remaining in two basins will be

2A5- The typographical map (H-6-958) in Appendix A provides a general overview
16 of the Hanford Site and contiguous area. It is intended to be used as a

~A --locatina" tn illustrate the following:

* Hanford Site boundary
S20

23 * Contours (20-foot intervals) to show the surface water flow direction
14

25 * Fire control facilities on the Hanford Site
26
27 * -_Access _roads, internal roads, railroads, _gates,_and-barricades
28
29 * Longitudes and latitudes.
30
31 Appendix A also contains a 200-scale topographic map of the 100-H Area
32 indicating-the location of the 183-H Basins. The topographic map has the
33 following features:

35 * Hanford Site boundary and wind rose
36
37 * Contours (2-foot intervals) to show surface water flow direction
38
39 * Jonitoring weils and6 100 year fl od maximum elevation
40
41 * The 100-H Area waste management units.

4- -1 -Imp-lementation-of -this closure--pl an- minimizes- the need for post-closure
-0- _ maintewian and zcntro-andaitiniaizes or tltminates post-closure escape of

45 residual contaminants or the migration of waste decomposition products to the
46 ground, surface waters, or the atmosphere. This plan summarizes the types and
47 amounts of dangerous waste that the 183-H Basins have received. A waste
48 analysis plan is provided in Section I.A-6 that includes the practices that
49 are used to sample and analyze the remaining liquid wastes and to verify
50 ycleanup and decontamination.
51
52 Appendix N provides personnel training that will be used for closure and
53 post-closure activities.

910603.1012 I-6
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!---- -.A. CLOSURE PERFunRAnCE
2
3 This section descries 1now (osure of ne -. 3 asins will meet the
4 closure requirements and control post-closure escape of dangerous waste,
5 dangerous waste constituents, leichate,_contaminated run-off, and waste
6 decomposition products to the groundwater, surface water, and atmosphere.

8
- I* Minimize Need for Post-Closure

Maintenance and Controls

-12 In September 1988, all remaining regulated solid wastes had been removed
13- Fnom -the 183-H Basins and only regulated- liquid wast-es -remained in Basin
S -umbers 2 and-3-.--Decontamination- of-the concrete floors and walls of the

15 183-H Basins began in-November 1988 using appropriate technologies such as
---16----sandblasting, wet spray sandblasting, and/or steam cleaning. The floors and
J17 walls will be sampled for dangerous waste constituents according to the

- denieotnat ion--an4-re niwa - of dangerous-was-te--in-vent-ry - -as- -dest-ribed in
- Section I.8-4. Based on these analyses, one or more of four actions will be

A--. -A-- 1j

22 - From June to December 1989 the remaining liquid wastes were solidified in
23 drums.----After curing, -the-drums were -sipped -to- -the 200 West Area Central
24 -Waste Complex, Retrievable Waste Storage Facility.

26 Final Cover--As desciibed in Section 11.8-1, a multilayer soil cover may
7- be installed that will minimize water intrusion to the underlying soils. The
8 _final cover will be seeded with two species of perennial grasses that grow

well in the semiarid climate at the Hanford Site. The grasses will remove
0 Oisture from soil through evapotranspiration and residual moisture will be
a4 held in the upper area of the soil cover due to the permeability of the final
32 cover. The finalcover will minimize, if-rot eliminate, the need far further
33 maintenance.
44

-co -- -- og..h. st ipu La t~taiJ-n- -covir hnaituumSi deslop shall be
-fraI. coe- gmx

- -4:h e, the-Notice of Deficiency process. This is being included as part of
-i the final design Criteria. However, this document contains the preliminary
38 cover design and only considers 3H;lV slopes.
39
40 Ouarterly Insoections--quarterly inspections to m9nitqr the integrity gf
41 the cover and surrounding chain link fence will minimize the need for
S exte-sive- maintenance by correcting problems in the early stages.43

44 Groundwater Monitoring--Once waste removal and other closure activities
-have en comeeted__th_ 1velof groundwater contamination is expected to be

46 Stabilized or decreased. Since ceasing to use Basin Number 1 in 1977, the
47 level of groundwater contamination attributable to 183-H Basins has generally
48 decreased, with the exception of elevated levels in several downgradient wells
I-- --jecio--44I.A-2d and Figure III.A-2) noted for a short interval of time in

2

1-7
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I.A-2. inimize- Post-Closure Escape oi Dangerous Waste
2
3 The post-closure escape of dangerous waste, i.e., dangerous waste
4 constituents, leachate, or contaminated run-off, will be minimized by removing
5 all dangerous wastes and residues from the 183-H Basins to the maximum extent
6 practicable. No waste decomposition products of the buried materials

7 (183-H Basins) are expected for this closure.
a

9 The primary method for minimizing post-closure escape of dangerous wastes
10 is waste removal. The alternate method is an engineered landfill cover. This
11 final (multilayered) cover will be constructed to engineering specifications,
12 as described in Sections II.B-I and II.B-2, and will eliminate or minimize
13 water intrusion into the vadose zone beneath the buried 183-H Basins. The
14 cover will be seeded with two species of perennial grasses in a silty loam

topsail that willensure -the effective removal of-availabl-e moitture. The
.46 cover's topsoil layer will be engineered to support sufficient rooting depth

of the intended-rasses (piant-cover) because-the grasses will hold the soil
7 - and tihe sol wil te deep enough to hold sufficient water for the grasses.
19 Maintaining sufficient soil and water storage for grass growth and
bC --- transpiration will-ensure that the underlying cover stays intact, thus

_L minimizing additional maintenance.
22
23 In order for a multilayer cover to be effective in eliminating

-24 - rmaintenance, -it must be capable of storing or-sheddingthe-anticipated-annual
25 precipitation and, preferably, the maximum expected amount. The greatest
26 annual -amount-of-precipitation- recorded-at--the Hanford- Site is about
-17zv II-inches. Precipitation data were collected at- the-Hanford town site from
28 1912 until 1946, when the Hanford Meteorological Station continuously began
29 recording the data. However, in the city of Richland, in 1948, annual
30 precipitation was recorded as 12.20 inches and this recording will be used as
-31- the Peak annual-orecioitation event when the hydrologic evaluation of landfill
i2 -performance (HELP)--modes-is---rerun--for--the final cover design. This-level of
33 precipitation has been established as a design criterion.
34
35 The preliminary cover design (1987) was evaluated using the hydrologic
36 evaluation of landfill performance model that used Hanford precipitation data
37 including the 1983 data of 10.62 inches of annual rainfall. Based upon this
38 value, the average annual percolation through the bottom of the cover was
39 estimated to be-0.019-inches per year, When the cover design is finalized,
40 more conservative precipitation and percolation values for the hydrologic
-41 eva-hation-of-landfil--performance model will be used--to--det-ermine potential
42 releases of dangerous waste constituents to the environment.
43
44
45 !.A-3. Historical Summary of Wastes Discharged to 183-H Basins
46
47 The 183-H Basins received both routine and-nocnroutine wastes. The
48- routine waste stream consisted of spent acid etch solutions (primarily nitric,

S UlfuriC, hydrofluoricvand chromic acids) generated by the nuclear fuel
50 fabrication process. Tycically these acidic solutions were reacted
51 (neutralized) with excess socium nyoroxide before being transported to the
52 183-H Basins. -eutal -ns:tuents 7n tne waste included copper, silicon,

I-A
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-Z ronh-r zin ma -- i-an c Ke ac--0rar Ow --owing
reaction with sodium hydroxide. these metals were present primarily in the
form of precipitates. The resultant slur-y of icut: arc metal precipitates
was transported-and discharged into the 183-H Basins.

-oeveral tine-wastes--were discharged tc the 183-IR Basins during the
-p'io On-averation. --Addition-of each-nonroutine-waste-was controlled by a
aroctdure-reqirg ni-tepnpend di4% hag by nuclear _fuel
fabrication engineering personnel. Because the chemical waste was placed in
thu 1W3i ais-t f-v i- rnrntifm oard-toraquvulrnviw was performed to

Atariv w-etier undesirable chemical- reactions- would take place.
-Mthn iv-wal ± sap -permi-t LIsVStem -was -developed for acceptance of
-'wastss -3 a The '-pemi- system was-for internal use only and

shotuild-not-be-considred- in-the-same context as -a-state or EPA 'permitted'
system. he guidance-and-restrictions that were considered before discharge
Of-th- nonrautine-waste--are discussed-in-the-remainder of-this section.

-- Nnrout4n-was-tes cons-itedof-- unused -c-temi-cal s- and spent soluti ons from
miscellaneous processes, developments tests, and laboratories. Nonroutine
wastes fell Into three categories: listed wastes, nonlisted wastes that were
addeu&irectIy to it 83-R Basis,-and nonlisted wastes that were mixed with
the routinewaste stream before being transported to the-183-H Basins.

- themiatdesignations-=for- routine and nonrou-ine wastes- were not pursued
-once wastes-were--p-l-aced in the 183-H Basins. However, an approximation of
the 183-H Basins wastes analytical results has been reconstructed
after-the-fact from chemical desinnations for some of these routine and
ninnfltnniwaen

The remainder of Section I.A-3 -and Section I.A-4 through I.A-6 provide
further information on routine and nonroutine waste discharges to the
183-H Basins. However, the clarification of certain facts is required before
continuing.

I.A-3a. Routine Wastes. The first load of routine wastes was discharged to
the i83-H Basins in July 1973. The -last waste discharga nrriirred in
November 1985. During the time of use, 2,542,000 gallons of routine wastes
were added to the 183-H Basins. Table I.A-1 provides a summary of the routine
wastes discharged for each year of use. Information presented in the table is
based upon operating logs and routine analyses of waste loads (Section I.A-4).

As indicated in-Table-LA-I-theiajor-chemical-constituent in the wastes
-as nitrate tor. - Over 3,00,000 -pounds of -this Ion were discharged to the

183-H Basins. Sulfate ion contributed another 753,000 pounds. Copper was the
-mar muta-r -con-sti-tuent-of th -waste,- -totalIHng over 400,1000 punds.

During-the 16-3-H -Basins-operating--life,- systematic- chemical analyses were
not performed for the routine wastes discharges. However, from the data

aviiabie_(chemiic waste disposal permits), it is known that some of the
individual waste loads exhibited the corrosivity characteristic. The average
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Year

1973

19 M

I (9 / h

1 910.

19/H

I gl9 I

I 980

1982

1983

1984

1985

TOTAL

Tot 1
gal1 lons

19,000

0

142,000

127,000

155,000

150,000

160,000

151,000

200,000

247,000

406,000

416,000

369,000

2,542,000

183-H Basins.Table I.A-1.

Numpler

7

5

46

59:

57

59

60

7p

112

184

815

1, 58B

Uranium
(Ibs)

40

150

80

160

340

540

410

520

470

630

600

440

4,380

Chromium
(1 bs)

a

130

270

160

110

190

200

150

130

120

90

9-

1,640

Manganese
(Ibs)

a

Copper
(ibs)

2,900

260 30,300 1

170 117,700 1

230 25,700 2

270 28,400 I

240 36,800 1

300 33,200 1

340 38,200 2

420 44,600 3

380 72,600 4

300 57,000 4

200 49,000 .5

141 trate Sul fate
- Ion -]loo!_

(Ibs) (Ibs)

26,500 71500

60,400

68,100

00,900

b4,400

66,200

!)I , 800

1)2,100

09,400

1 ,300

31,700

50,000

3,110 436,400 3,023,400

44 900

40,800

37,300

46,400

47,100

59,900

50,800

58,000

122,300

141,200

97,000

753,200

39 aoata not available for 1973.
40
41

Routine Wastes Discharged to

Anonium
Ion

(ibs)

a

260

340

260

250

150

130

260

290

760

660

520

3,880

Fluor.
_Ion
(lbs)

a

14,900

17,300

16,500

9,400

13,100

10,800

12,700

17,700

22,700

32,700

27 00

194,800

Average

9. 4

10.0

10. 4

10. 3

10. 1
I .

9 3

I2.!

9 9)

9. 6
9.6

10.3

9.8
Wet
0'*
LI, c~*)
~ C,
Lii Ld~~
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1 pH for the year of 1981, for example, was 12.7. .Zcz.idonally, waste records
show that sorr1 acas ?had t--haues- f-atfcut Z.j Alli. the highest chromium

3- evel-found -was -ac monthly comp-osi te -samp ye -ofr r parT: per i'iion; compared
4 o £_500 parts per million limit for designation as an extremely hazardous
5 waste, Additional data from other months indicate that chromium

8- iCncif ltgflt-irq ntHyutexcfded-FrtwrcttonPradur-Thxicity dasgInatIon
7 limits for this constituent. With known toxic constituents such as copper,fluoride,and-chromiua, - the routne-wast streawould most-Iely have been
9 designated for toxicity via WAC 173-303-084(5), although an actual toxicity

evaluation- -was- fot- rfored at- the time of waste discharges to the11 13-H Basins.
12
- -_3 iTheroutine waste streai also contained uranium and technetium-99.
14 The presence of these constituents caused -the material totbecategorized-as
15 low-level, nontransur2nic radioactive waste.

~S416
ts -ii.A-3b. Listed-Nonroutine Wastes. Tabs.-1,-- is-a-svnnry-of the nonroutine

wastes discharged to the-83P -Bas~ns,-which has been based upon a review of
9 the chemical waste disposal perits. The chemicatLwaste disposal permits,

20 that were used for discharging nonroutine wastes to the 183-H Basins, have
shown that six different listed wastes were discharged. Four of these listed

~~t~Z>~- &~l c- -- -~to- S ,c t4 AA 1 The-ath6a 1 -- Lc ' warm
23 mixed with the routine waste stream and then transported to the 183-H Basins.
24 The quantities of listed nonroutine wastes discharges were small: 4.5 pounds
25 of solid materials and slightly over 2 gallons of solution.

I-.A-3c. iAonlisted, Nonroutine Wastes Discharged Directly Into 183-H Basins.
a- Twelve chemical waste disposal permits stipulated discharge of nonlisted
29 wastes directly into the 183-H Basins. A summary of these discharges, along
30 With probable was+& t i gnation numbers, is provided in Table LA-3.
31 Discharges totalled approximately 110 pounds of apparently designated solid32 materials and ess than ol 3o ar tly des~inated liquid wastes.
33 in addition,ao,0o cal __asoe s at oere Dei ieved to have been
34 nondesignated waste, were also discnargea directly to the 183-H Basins.

-6- ,A-3d._-Mnsta d nrout Watss Mix-ed with Routine Wasta Stteam.
common practice for disposal of nonroutine wastes was to mix the materials

-- 38- w-iththe-routine-waste-streaa- before "t- wastes werettransported to the39 183-H Basins. In the case of nonroutine acidic wastes, the mixing was
4U typeally done such that the material would pass through the sodium hydroxide
41 addItIon process. Nonacidic wastes were normally added downstream from the
42 --caustic addition-process. -Table L.A-4 presents a detailed summary of the43 nonlisted, nonroutine wastes that-were-mixed-with the routine waste stream.44 The chemical waste disposal permits indicate that about 11,700 gallons of45 liquid wztes and 3,400 pounds of solid wastes were discharged to the

uaIna III thIS mannner.
47
AC

I.A-4. General Waste Analyses

During October 1984, the wastes in Basin Number 1 were sampled. The
wastes contained three strata: a wet sludge, a liquid phase, and a relatively

I-11
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Table I.A-2. Summary of Nonroutine Wastes: Listed Wastes
-Qisch-a-rcec iito the :-)-H.

Material
description

-Unused formic
acid

1

-3-
4
5
C

7
8

IA
i
I3 K

Unused
JQ6Ur tId
vanadium
penousid u
aqueous solution

Unused chemicals:
cuprous cyanide
sodium cyanide

Unused potassium
cyanide

Quantity
qals ) b1 b)

2

I,

0.25

1

0.5

Dangerous
waste number

U123

OnEn
r w.J.

P120

P029
P106

P098

CWDPa
Number

- COwP-Chemical waste disposal permit

dry white-stratum. -During the summer and fall of 1985, following transfer
of a-smuch liquid as possible into the adjacent 183-H Basins, the sludge
and the dry waste strata were removed from Basin Number 1. Removal was
accomplished by packaging- the waste into 90-mil-polyethylene liners inside of
U.S. Department of Transportation 17H 55-gallon drums. Absorbent material was
added to absorb free-liquids and fll voids within-the drums. The drums were
then sealed and transported to the 200 West Area Central Waste Complex,
Retrievable Waste Storage Facility.

In January 1986, the wastes in Basin Number 2 were sampled. The waste
consisted of a wet sludge and a liquid phase. Later that year, the liquid was
transferred-i-nta -Basirn-Numbers 3-and 4; -the -Basinr-Number -2 stadge-was
containerized [galvanized steel drums with 90-mil polyethylene liners and a
10--mi1-polyethylene i-nrer 1ier (Section T- .-3b and shipped to the 200 West

09/25/90 1:39pm

Permit
date

1/15/75.-___1-76

Unused cyanide
sol uti ons

3-76

23-76

Disposal
technicue

Mixed with
routine waste
solution-and
transported to
183-H Basins

Solutions
poured
directly into
183-H Basins

Mixed with
routine waste
solution and
transported
to 183-H
Basins

Chemicals
poured
directly into
183-H Basins

Chemical
poured
direction into
183-H Basins

1/15/76

6/29/76

3/7/77

3/9/77

5-77

7-77

31

2 ~

3 .
33
39

3-i

-39
40-
41
42
4 t
44
4:')
46
47
48
49

si

1-12



~L

Nonlis ted
'Table I.A-3.

Wastes Discharged
Summary 'of Noinroutiine Wastes:

I Directly into 183-H Basins. (sheet

CWillIPa

1 76

Permit

3/013/71

111577 9/1/717 Unused
nickel
copper,

Hat wa Ldci TILO

Unused chemika1i :
sodium arsenate acid (dibasic)
ammoniuim phosphate (dcibasic)

u a1t1iLL
*(jgflt. dfl

7
25

chemicals:
oxide mil xed niiikel,

and Iro oxids
12
66

1 78 1/06/78 Clean wa te from shake down 1,500
tests of acid dligest Iuo

sy tem. Sout lion contains
sodium nitrate, sodium sulfate
(anhydrous), isodium t loride,
sodium cairbinate

2 78 1/26/713 Clean waste from shake down
tests of acid di'gestion
system. Sol"stion contains
sodium nitrate, sodium
sulfate (anhydrous),
sodium chloride, sodium
carbonate

3-78 3/7/78 Clean waste from shake-down
tests of acid digestion
system. Solution contains
sodium alitrate, and sodium
sulfate (anhydrous), sodium
chloride, and sodium
carbonateb

1,000

3,000

Probable
dALIsIIjIIIQjBg

WT I
W1F02
0004 (EHW

WC02
WC02

Not
regul ated

Not
regul ated

Not
regulated

Summary of 1 ab resulits

Npne

None

None
Npne

pil - 12
161,000

2
10
16
10

45
ppm
ppm
ppm
ppm
ppm

sodium
chromium
nickel
aluminum
Iron

None

None

I of 3)

None

Noine

None,
No ne

Concen
trat' ion
of maketnp
mat crial s
not in

i ndi Led
"I)II 11011

1st imaIed
to con a in
5% Sod i um
nitrate I

concen-
tration
of other
material s
known

)b



'2
3
4
5
6

'7
8
9

10
I I
12
13
14
15
16
17
18
119
20
21

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

S- 19

TaMe .A-3.

Trabl e .A-3.
Nonlisted Wastes ,istharged

Material descriotion
ill tCWDPa Perm

Nujmbr d L

I-79 1/16

3/1/79 Clean waste froi shake-down
tests of acid digestion
system. Solution contains
sodium nitrate, sodium
sulfate (anhydrous), sodium
chloride, and sodium
carbonate

1 19 12/4/79 Clean waste from shake-down
tests of acid digestion
system. Solution contains
sodium nitrate, sodium
sulfate (anhydrous), sodium
chloride, and sodium carbonate

3-80 5/11/80 Sodium Carbonate sludge
pumped from bottom' of
sodium hydroxide storage
tank

5-80 11/7/80 Clean waste from shake-down
tests of acid digestion
system. Solution contains
sodium nitrate and sodium
sulfate (anhydrous)

Summary of Nonroutine Wastes:
Directly into 183-H Basins. (sheet 2 of 3)

/79 Clean waste from siiake-down
tests of acid digestion
system. Solution contains
sodium nitrate, sodium
sulfate (anhydrous), sodium
chloride, sodium carbonate

800

llantdi3L
4g jIi)L.

1B00

1,800

1,000

-625

Summarv of liab resullts
Probable

designation

Not
regulated

Not
regulated

Not,
regulated

Undeter-
mined ;
possibly
0009c

Not
regulated

Permit
indicated
"pH >10"

Permit
indicated
"pil1 >10"

Permi it
ind(icated
")pi >10"

None

None

C,

Permit oe
indicated '
"pH >10"

;0 C

to CU
C> Nt ,

None

None

None



Table iI.A-3.
Wastes Discharged

H Al

! I4

Summary of Nonroultine Wastes:
Directly into IP3-H Basins. (sheet 3 of 3)

Permit
dati_ .ate JlI descrIJpt ion

CWDPd
Numubfr

6 -86

2-81 Clean waste from sliake down
tests of acid digest im
system. Solution coin d ins
nitrate and sodium siltate
(anhydrous)

9 I I f
900/80 Jsed boiler clerning solu-

tiqns, including approxi-
Ibately 609 gal of p11 jo,
00 gal of pH 5, 'and rinse

water. M keup of clea ing i
solutions include ethylene- I
diamietetraafetic at id
(300 ilb max), armronium
persull fate (450 lb max),
aqua ammoniai ,200 g' I max),
ethylene diamine (55 ( I max),
hydrazine (47 gal maw),
thiourea (50 lb iax) i ion,
topper and nickel i v
expected in usedSal sol, iln

Probable

WTo1ii (based
upon max
conc:ent ra-
tion)

Not.
regulated

Summary of lab results

None

None

CWDP=Chemical waste disposal permit.
EHW-Extremely hazardous waste. 2
Sludge was flushed with water for 5 days before being pumped into tanker for disposal at 183-11 Basins.
Previous laboratory data indicated mercury content in insoluble sludge of about 1/2 percent. Amount
r-emaining after flushing is unknown. Analysis of mercury in Basin Numbers 2, 3, and 4 showed that
mercury levels were below Extraction Procedure Toxicity Designation Limit.

4e

C" P

ion] isited

11/26

500

Comments

9/ 23/8-1

None

Pe III t
i t al
" (I 1 "

Ic

I I /''

I



jWDpa Permit
Number date

1-75 7/21/75

1r

Table I.A-4. Summary of Nohroutine Wastes: Nonlisted Wastes
Mixed with Routine Waste Before Transport to 183-H Basins. (sheet I of

IIunt l iII

Ma'jterdAl desript ion

Used sullfamic-acid-based
proprietary solution' from
film developing' process

2 lb 12/11/75 Used chromium plating
solution

3 IS 12/12/75 Synthetic salt solution;
initial makeup was:
sodium hydroxide-13%
sqdium aluminate-5%
sodium nitrate-24%
sqdium nitrite-8%
wgter-50%

1-76 1/15/715 Unused oxalic acid

2-76 1/15/715 Unused chemicals:
hydrobromic acid
hydroiodic acid
perchloric acid
phosphoric acid
hydrochloric acid
hypophosphorous acid

35

55

495

5
0.5
1

23)

' Suupn jryoffab rsut!L-.

pH - 1.7
684 ppm chromium

34 ppm iron
14 ppm aluminum

total acidi
normality 'T
>20,000 ppm

2,000 p pm
1,000 p pm

20 pr"'
40 pp"
10 ppn

1.9
chromium
copper
'iron
bar iun
cadmium
molybdenum

10 = 12.0
\pectrochemical analysis
showed no heavy metals

None

None

70

19
2
3

_ igOL
Jqa'Ll .LbL

None

None
33
34
35
36
37
38
39
40
41
42

(O M

Ca

n0~

CommentL

None

None

NmwI



II

'Table I .A-4. Sunmnairy1 of Nonroutine Wastes: Noni isted Was ties
I xedi wIth Routine Waste Before Transport to 183-H Basins. (sheet 2 of 23)

cuWDpa Permi Iuantity -

MLertial dscri rt i on

19/76 U1sed absorbing solution
cpnta ining mercuric
c hloride (0.067 lb/ga) ,
elthyll ienediatriineetraace t ic
acid (0.01 lib total), and
potassium chloride

30/16 Used battery acid couiit i in
siullffiic acid and lead

6 / 6 2/02/76 Used battery ac id uon.Ii in i ng
sulfl f iic acid an le ai

/ /6 2/17/76 Used battery acid
ccpot ining sul f[ri
acid and lead

0-76 2/20/76 Used battery acid containing
sulfric acid and lead

9-76 3/08/76 Unused oxalic-acid-based
proprietary chemicals:
Chemical I

Chemical 2

.hl I Jli

20

240

140

52

.fttiab. iiiwhi

None

None'

None

Appirox~imateI
acid/gal

I pprh
2 ppm
1 ppm
S ppm
2 ppm
5 ppm

275

Sy 2 lb sulfuric

Comments

No nE.

rio ne

llead
barium
cobal t
chromi um
copper
in i ckel

None

45

30

10,000 ppR calcium

500 ppn calciui
200 ppn sodium

Noin

Apparentty al
citric acid

Apparently al
citric acid

tIllb!!leJC

4-76 1/

I-. /6 1/

C)
Ii

~1

03W

so'
LIlY C

U,

'a
so

ti C
V

C*b'~ t~

- I
~. )J (II
-am
L. cC

'.11* ~
tY I-' -

_d



it
2
3
4
5
6

8
'9

19
11
12

14
15
16
1 1IB

I B

21
21

.2

W24
25
216
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

P Latjr i kdescript ion

Chemical 3

CWIDPa
Number

Y-76
(cont)

10 lb

I 1 /6 3/08/76 Unused chemicals:
sodium hyrosulfite
sodium

1? 16 3/08/76 Unused phosphoric acid-based
proprietary chemicals:

Chemical I

Chemical 2

Chemical 3

.JtLujawity_

.LqaLl U]hl

26

6

3
S3

35
.100

25

75
10

10

4

Summr fl ab resul ts

20,000 puni sodium
2,000 ppn calcium

pH - 4
>5,000

>5, goo
>5,000

50
200
200

None
None

2,000
2,000

5
50

700
700

10
20

4

.9
ppm

p im
p m
p m
p m

pym
pm

ppmpipm

ppm
ppm
ppm

700 ppm
200 ppm

40 ppm

sodium

sodium
sodium
calcium
sodium
sodium

aluminum
silicon
barium
iron

aluminum
silicon
nickel
Iron

silicon
aluminum
iron

Table I.A-4. Summary of Nonriu ine Wastes: Nonlisted Wastes
Mixed with Routine Waste Before Transport to 183-H' Basin'. (sheet 3 of

Comments

Apparently also
citric acid

None

Lab results
showed no
heavy metals
in any of the
fi vo hom1 i al s

Nonp

None

None

None

Permit
_daJ&_

Chemic:al 4

3/08/76 'Unused etiylenediaminete-tra-
acetic acid-based chemicals:

themical I
Chemidal 2
Chemical 3
Chemical 4
Chemical 5

23)

a I
4 -1

r 0

I.
10 9



Tallhi Ia.A-4. Summary of Nonroutine Wistes: Nonlisted Wastes
Mixed with Routine Waste Eeforie Transport to 18313-H BaiIns. I (shiet 4 of 23)

1 1,1

Materill iI dlescription

Chemical 4

Chemical 5

_IaLntity_.
ial. iL].

3.5

2

_ !.JUl~t~f I 'A Il. 61, ___

C

CWI;P'"

12- 6
(cont)

Chemical 6

Chemical )1

4 25
25

5

Chemical 8

*0 ppm
0 ppm
3 ppm
'I ppm
5 ppm

500 ppm
250 ppm

5 ppm
2 ppm
2 ppm
11 ppm
5 ppm

10 ppm

1 2010
200

I

I0

ppm
ppm
ppm
ppm
ppm
ppm

isil Icon
alumi m M
nicke
vanad. un
i roni

aluminum
Is i l i con
bar i um
vanadiumn
coball I
molybdenium
n ickel
ironi

aluminum
sil icon
barinum
vanadium
nickel
i ron

phymi I
.dlat_

00 ppm ailumi ium
00 ppm si itn
20 ppm iron

00 ppm alum] inum
00 ppm sil icon
20 ppm iron

Comment s

None

None

None

None

C

fM

to Av
C-1 ";

I 
: I
I

46



Table 1.A-4. Summary of Nonroutine Wastes: 'Nonlisted Wastes
Mixed with Routine Waste Before Transport to 183-H Basins. (sheet 5 of 23)

Material descriotion

Chemical 9

-liLal 1lItc
igjd). bJ.

I

IChemical 10

Chemical 11

Chemical 12

Chemical 13

4

13

11

Permi t
_ ii _

700
700

20

ppm aluminum
ppm silicon
ppm iron

cwoPa
flumber

112- 76
(con t)

Summarv of' LiLkaursults.

500 ppm aluminum
2150 ppm s IIicon
1 ppm barium
1 ppm vanadium
2 ppm nickel
5 ppm iron

300 ppm aluminum
300 ppm s il i con

I ppm barium
i ppm vanadium
3 ppm nickel
5 ppm iron

359 ppm aluminum
350 ppm silicon
? ppm barium
2 ppm vanadium
3 ppm nickel
Y ppm iron

1,000 ppm aluminum
1,000 ppm silicon

10 ppm birium,
10(11 ppm iron

C&ommeft

None

None

No ne

0

None

00(

Cu

- 22
t23
024

36
37
38
39



AlIxed

cwora
1L mb

13-76

Permit

3/8/76

_..i._.ng~s| (1It~l. I srj I_9 9 1_. q

Unused I11 fami c:-lc Id - based
proprietary cherinicals:

Chemical

Chemical 21

16 16 3/17/76 Used battery achd
sulfuric acid and

3/17/76

toil J1 lning
I ed it

conti niingUsed battery a( i f
sulfuric acid

18 -76 3/25/76 Unused chlumical s
nickel plating Solutione

Copper sulfate

19-76 3/25/76 Unused chemicals.
Proprietary soluiion
containing sulfuric acid
and nitric acid

tca11fl

75

75

101

72

0.75

4

5

Summarv of lah resul ts

10,090 ppm sodiuni

20,00! ppm sodium
2,090 ppm cal cium

5.7 normal hydrogen ion
0.2 pp. silver

0.05 ppm chromium
2 pp. lead,
2 ppm copper-

3.0 normal IVdrogen ion
I ppm copper

0.5 pp. n:ickel
0.5 ppm lead

pH approximately 7.0
>2% nickel
2,000 ppm boron

10 ppm cobalt
20 ppm copper
40 ppm manganese

None

Conmimen iL_

None

None

None

None

None9.1 normal hydrogen ion
200 ppm copper

20,000 ppm sodium

Thble I i.l-4. Siuimary of Nonroilhine Wastes: Nonl isted Wastes
with Rolt. tlne aste Before rransport to 1183-11 Basins. (sheet 6 of 23)

/ 16

AC

(I,

C)- "



2

4

6

0

1

I 4
15
16.
I ?
18

20

22
23
24

26
2
28
29
30
3)
32
33
34
35
316
37
314
39
40
41
42
43.

Table JI.A-4. Summary of Nonrbutine Wastes: Nonlisited Wastes
Mixed w th Routine Waste Before Transport to 183-H Basins. (sheet 7 of

umterg descition

IFuming sulfuric acid

Unused chromic acid

chemicals:
al uminate

Proprietary
Chemical 1:
solution
powder

Cleaner

__QuanlLix_
ltQ11 fibhi

1

100

.- 55

Summarv of lab results

None

None

pH1 = 10.5
1,000 ppm

40 ppm
200 ppm

40,000 ppm
20 ppm

aluminum
copper
nickel
sod I um
iron

23)

Comments

None

None

None

caustic materials:

55
125

400

55All-purpose
synthetic cleaner

p)I = 111 .8
>100,000 ppm

200 ppm
5 ppm

1 2 ppm

)1H = 111.2
10,000 ppm

100,000 ppm

p11 = 11.2
1,000 ppm

10 ppm
6,000 ppm

10,000 ppm
6 ppm

Nonv

sodium
phosphorous
lead
aluminum

phosphorous
sodium

phosphorous
copper
sodium
silico
iron

None

None
UU

-61

'U,

(A C

<A(

CWDP8

!NumbeC

19-76
(cont)

20-76

Permit
_djIg_

3/25/76

21 76 6/29/76 UnuIsed
sodium

4 1



'p

i~I

- , I I ;~ ;

I able I.A 4.. Surmaary of Nonroutine Wastes: ponlisted Wastes
Nixed with Routine Waste Before Transport to 183-H' Basins. (sheet 8 of

~.Qun L U' ---- rn -I

Chemical 2

Chemical 3

qad). it if

27 1

0.25

All kIal ne
rust remover

22-76 6/29/76 Unused acid-plating
solutions: cobalt
plating solution

Activating solution 2

Nickel acid solution

6

0.25

0.25

0.125

23)

Pernit
-did_'L

trl~a
[umbn I

21- 715
(1c onit)

_._.. UiiflAtle isrjatjax__ !Sijrvy of lab audits

p- 1 2
1*,4)Qo ppm phosphorous

>110O,300 ppm sodium
290,Q0 ppm silicon

50 ppm iron
0 ppm aluminum

pl * Z.3
I jQQ ppm aluminum

14 ppm barium
I0,,O0q ppm sodiuni
h 0OQ ppm silicon

5 ppm manganese
1C10 1,0(0 ppm sodium

e ppm strontium
10 ppm aluminum

pH - 2.3
120,.00 ppm cobalt

20Q ppm nickel
2 ppm magnesium

100 ppm nickel
>20,000 ppm sodium

&Q ppm cobalt

pH - 1.15
30,00Q ppm nickel

0 ppm copper
1 ppm manganese
1q, ppm chromium

300 ppm cobalt.
20 ppm magnesium
5 ppm aluminum

JComneg ats

None

None

Nowl

Nom.

None

None

I-'

con
(4-

0J'
Di
(4

(4
0-
.1~

- ID
(~a <
'-0
Or'~

I



Table k.A-4. Summairy of Nonroutine Wastes: Non]listed Wastes
Mii ed with Routine Waste Elefore Transport to 183-H Basins. (sheet 9 of 23)

1
2
31
4
5
6
7
8
9'

il
12'
13
14
15
16
17
18
19
20
21
22

t23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40 -

41
42

Cop per acid solution

Usedl proprietary solution
containing nitric, sulfuric,
and chromic acid

6/29/76 Unused chemicals:
copper sulfate
ferric sulfate
sodium hypophosphite
urea ,

IPrcnprietary: solution:

.Ouantity
.2411 IM

0.25

0.25

100
2
0.25
1

0.75

-Summany of lab result;-

0.2 ppm nickel
0.1 ppm aluminum
0.1 ppm iron,

pH - 1.1 1
20,000 ppm qopper

20 ppm nickel
10 ppm tron

None

None

p11 - 7.3
>20,000 ppm nickel
10,000 ppm phosphorous
1,000 ppm cobalt

10 ppm chromium

,__omments

4ppears to have
been dilute
sulfuric acid
solution

None

None

Now,

None

1 1
24-76 7/12/76 Caustic materials in drums

found onsite (4 drums):

55 None500 ppm aluminum
500 ppm iron
100 ppm uranium
10 ppm chromium

Permit
date

CwDa
Number

22-76
(cont)

-...4sJljiterilcl description

Activating solution 1

?1 16 0K3
03

Drum 14

Ma0

C

to a
CD :



t .jL& 0

I /

CWDP
N -tLqb!!E 

24-6- 1 G
(conIt)

00 ppm aJumlnunM
00 ppm Itoni
00 ppm ntikel
20 ppm sTontim
10 ppm chromium

5 ppm manganese
50 ppm birium
00 ppm sodium
10 ppm nignesi'ui

.5
00 ppm copper
30 ppm nickel

6 ppm cadmium
5 ppm al uminu6u

10 ppm magnesium

90
90
4
1
2

900
40

1

ppas ircnl
ppnO mariganese
ppnp chrosiun
ppa nickel
ppop barium
ppap sodium
ppm al uminum
ppm magnesluin

Non 11

None
co

0

OD'
0<

Permit
.Aitt.

Table I.-4. Sunmary of Nonroutine Wastes: "onlisliedi Wa'stes,
Mixed tailwith Routine Waste lefore Transport to 183- H 11slnis. (slheet i of 23)

Iri 141 50 ppi s iotuimI
50 ppp nickl

5 ppi 1adi
>1100,000 ppni sediUm

5 ppni mmnganese
1 ppni c)'per

1,000 ppn sillicon
10 ppm mAnes(uni

bomMents

Drum 40 39

Drum 3 1

'5
I

>1100,0

pH = 8
>3,0

15.5

Drum 39 0.5



Mixed

I!.. ~

Permit

7/112/76

Table I.A-4. Summary of Nonroutine Wast s:
with Routine Waste Before Transport to 183H

_!atlity
.Lll ELbJaterial des-criptLin

Strong acid solution found
In' drum

1.5

Nonl I sted Wastes
Basins. (sheet 11

4,000 ppm
800 ppm
E860 ppm
4160 ppm

(80 ppm
40 ppm
40 ppm
4 prim

180 ppm
8 pripm

of 23)

IA rXilUI

i ron
nickel
moirbderium
copper
chroiniurm
manganese
cobal t
vanad im
al umi num
magne si urm

26. 16 8/05/76 Used battery acid
sulfuric acid and

containing
lead

?I /6 8/17/76 Unuised chemicals:
acetic acid
dipthanol amine
mercuric nitrate
sodium hydroxide
metcaptoacetic acid
choline chloride'
depxycholic acid
phosphomolybdic acid
sodium chromate
trichloracetic acid

28-76 8/17/76 Used phosphoris pentaoxide
desiccant

CwDPa
Number

25-76

_jonments

None

None60

0.75
0.25
0.125
0.25
0.125

Nofip
'-A
I,

NiiiNone
None
None
None
None
None
None
None
None
None

None

2.25
0.125
I
2
0.25

5 None

Ja.

-4

0



i i

Table I.A-4. Smmary of Nonroutine Wastes: hionistedi 6astes
MIxe1 with Routine Waste Before Transport to I1133-H 'Ba!stins. (sheet 12 of 23)

CwoPla Penalt
fiuntnr Ant.

29-76 8/1U/7 l

30 76 9/2/76

31 116 16/01/76

32-76 10/11/76.

33-76 10/28/76

.. lianhl.A5&drLiiEL.-.
Usedi ethyl enedi a:minelr aacetic
acid solution

Used hydrochloric a 1i
solution (<I normal

Sodium nitrate cdntainiiated
with dirt

Used battery acid containing
sulfuric acid and lead

Used wetting and foaming agent
fron testing of corrosion
rate with uranium; test makeup
Included 0.003 lb uranium and
0.006 gal wetting and foaming
agent

.afu aiit_
.giii Ell

IB5

_S wE'arx.&f .~LdL'~al.-

10
6, 000

- 6,000
600

I, 0010
300
100

10
30

Norte0.25

150

301 51

ppm
ppm
pp.
ppm
pp.
ppim
ppm
pp.r
ppm
ppm

chiromi ur
colpper
I rion
maingariese
mo ly bqenuio
so:lI u0h
nlckel
le ad
ziinc
al uminlum

Nonle

COat aoe I I
bery I111
acco dii I],(
perit t

Hone

Mone

None5

Noltl

to

NoiI,

Non

C
iC~
* C

co
ir: C

Cd

(X,
ci
IA C

:i c
LA C

-r
-CD
LIj C

or'..

r1



. I II. I

I Table 1.A-4. Summary of Nonroutine Wastes: Nonlisted Wastes
I Mixed with Routine Waste Before Transport to 183-H Basins. (sheet 13 of 23)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

423
024

1 Material descrition

34-76 12/14/76 Used inhibited hydrochloric
acid cleaning solution from

I derusting of degreasing sol-
vent storage tank; makeup
solution of 20% hydrochloric
acid and 1% amine-based '
inhibitor

35 16 12/14/76 Used citric and ammoniated
cittic acid solution from
passivating of degreasing
solkent storage tank; makeup
solution was 1/4% citrih
acid, followed by p11 adjust-
ment to 8 to 9 by addition of
amnonium hydroxide

_)uantIty
haull ikL

2!,000

1,319

Suimmarv of lab results

None

11 1/24/77 Unused 35% hydrogen peroxide
solOt ion

2/28/77 Unused chemicals:
phosphoric acid
acetic acid

6

0.25
2.5

3-77 3/01/77 Unused ammonium bifluoride
crystals

None

None
None

400 None

Cumrpa
INunibeir

Periit
_d-t_ e

None

None

II

2

26
27
28
29
30
31
32
33
34

77

U

C)

0mO
C-

None

None
None

None
00(

Ca
01

CrD

M 0D

Comment s

C



Permit

3/07/77

Table L.A-4. Summary of' Nonroutice Wastes: Nonlisted Wastes
Mixed with Routine Waste Before Transport to 183-H Basins. (sheet 141 of 23)

Hateria desrp ti sual J Unmqaranof lab resu]lts-I 1 3- h I LnJLt -I, .- _

Ilinuised che. cal s::
ickel chlotide

nickel sulfate
sodium phoephatp
sodlium borate
boric acid
cupric sulfate
lithium fluciridle 1
aluminum chloridle
sodium fluoride

3/09/77 Unused chemicals:
aniIpnium f 1 oride
sod'ium fluoride
sod tum chro Yate
aununium ci 1rate
oxa lIc acid
citric acid
barium perchlorate
ammonium ceric sulfate

3/09/77

4/13/77

ii

6

4

IE.

4
4

.5

Unused chromic acid

Unused chemicals:
potassium nitrate
potassium dichrornate
sodium dichromate
sodium citrate
sodium acetate

None
None
None
None
None
None
None
None
None

None
None
NoneN Ione
None
None
None
None
None

None

None
None
None
None
None

CW[opa
Numbkr

4-77

6-7l

8-77

11-77

CommeitL__

None

None

IL -

C

C

None

None

tC

to It-

4*O II

2-



T tabta I.A-4. Summary of Nonroutine Wastes: Nonlisted Wastes
with koutine Waste Before Trasport to 183-H Basins. (sheet 15 of 23)

Permit
date Material

5/23/77 Used sulfuric

CWDPa
Number

13-77

14 77

15-7 7

Used nitric ac

Unused nickel
containing 62
sulfate

dsgijLtpj(iLn.

acid solution

id soIIt i o

sulfate solution
g/l olf nickel

9/13/77 Unused chemicals:
proprietary alkaline rust
remover
proprietary chemical

ammonium persulfate
ethylenedliamine

_QjanIt j y_-
450II []jd

450

50

20

440

200

220
39

Summary of lab results

acid solution;
silver
barium
cobalt
chromim
copper
manganese
molybdenum
nitkel
lead
vanadium
i ron
magnes ium
titani um

70% sulfuric
0.2 ppm

10 ppm
5 ppm

100 ppm
30 ppm
50 ppm

500 ppm
500 ppm

10 ppm
5 ppm

30 ppm
10 ppm

3 ppm

None

None

>100,000 ppm sodium

>100,000 ppm sodium

None
None

Comnts

None

None

Nione

None

Apparently con- 2
tains sodium 0
bisulfate

None Con)

:r Ca
U,)

Wr*0

,r fl

toJ du

CA) = -

Mixed

6/13/77



iTbl. 1.AI-4. Summary of Nionroutine Wastes: N6n0i4ted Wastes
with Routine Waste Before Transport to 183-H Basins.! (sheet 16 of 231

CWDPa Permit

16-77 9/1,3/17

-... AliiLdeMdLbJtL. )

Used drum drysr product
containing aluminuim ni rate
and sodiwki nitrate

.tlakltjtL
all JL]LbI

400

Sumniarv of lab results.

30,000
50,000

100
3,000
5,000

10
00, og

19

pp.N
ppIm
pp.m
ppm
ppin
ppm
ppm
ppm

al Ulm Inum
cal C i ulm
coppor
iron'
Mnagnes tum
manganese
sodi um
boron

LMmejntLS

None

5 18 5/0 /78 Unused proprieta r t
prevention materii <milaining

sodium nitrite

6 /8 5/08/78 Used absorbing sollut in con-
sisting of neutrall sali mixture
of mercuric chloride (10 g/l)
ethylenedliaminetetraa> tic
acid (0.07 g/l) and podassium
chloride (6 g/l)

10

55 None

None

Used copper strip solition
containing depleted uranium

1/26/79 Waste nitric acid solution
solution containing depleted
uranium

200

526

0.66 lb/gal
1.22 lb/gal
0.18 lb/gal

15 ppm
2 ppm
2 ppm
2 ppm
2 ppim

nitric acid
copper
Uranium
cobalt
chromium
manganese
nickel
titanium

111 lb (total) of depleted
uranium; 810 lb (total) of
nitric acid

i Mixed

8-78 9/07/78

Nonvie

S

2-79

Nlolt

Non-e

C,

LUa (T

j.C

ICD
<A



tablA 1.A-4. Summary of Nonroutine Wastes: Oonlisted Wastes
Mixed with Routine 'Waste Before Transport to 183-H Iasiris. (sheet 17 of

CWoPa Permit
Number Ato_ A HiJrialg hsirtnonm

4-79 7/05/79 Used derusting 'sol ttI;on
prior to neutraliz4ton with
sodium hydroxide, solut ion
consisted of 2.5% oxaliilc acid,
3.9 vO1% bydrogen perox iide,
and 0.011 vol% of concentrated
sulfuric acid

5 /9 10/30/79 Unused chromic acid plating
solution containing 40 oz/gal
chromic acid and 1% sul luric i
acid I

1uan it

165

30

6 /9 10/30/79 Dilute beryllium sulfate 220
solution containing 10 ppm
berylilium sulfate from testing
of effects on trout fry and eggs

lab results

None

None

None

8-19 12/13/79 Used copper strip solut ion
containing depleted uranium

1-80 2/01/80 Used sulfuric acid
from start-up
tests of acid
digestion system

300

935

3001g/l nitric acid
185 g/l copper

14.7 g/l uranium
2 ppm silver
2 ppm nanganese

230 g/l sulfuric acid
30 ppm barium
30 ppm chromium

300 ppm copper
30 ppm manganese

5 ppm molybdenum
3,000 ppS sodium

60 ppmi nickel
1 ppm vanadium

300 ppm zinc

23)

Comments

None

None

27
28
29
30

None

33
34
35
36
37
38

.39
40
41
42
43
44
45

None

None

C

~r-

to nC
A- " =



Table i.A-4. Summary of Nonroutine Wastes: NoiI s ted Wastes
Mixed with Routine Waste Before Transport to, 183-H Basins. (sheet 118 of 23)

CiWDPa Perairi t _ j ant y
Nfiombe r ._onL -- LullMiidaL dscptiQ!Ln Yu LXyf_bl; CommeAttt_

4-10 10/0,2/80 Used glycol/sodium iFnetasi li-
cate-based proprietary silk
screen cleaning solution

I 81 2/12/81 Uted copper strip souli ion
containing depleted ut miium

3-81 12/03/81 Unused chemicals:
nickel acetate solutioi

Proprietary
chemical "I

Proprietary
chemical 2

100

300

0.25

1.5:

0.75

pI ' 12.1 1
90-106 ppa bariun

10 ppm cadmium
30 ppm copperl

500-1100 ppm potassium
16,000- 1
21,006 ppm sodium

40-66 ppm ],pad
46 ppm zinc

5-10 ppm boron

2.453 16/gal nitric acid
1.46 16/gal copper

0.022 lb/gal uranium
30 ppm chromium

6 ppm manganese
10 ppm nickel
40 ppm zinc

pH - 3.24
13 pp. arsenic

1 pp. zinc
I ppn. nickel

pH - 7.79
90 ppm chromium
570 ppm sodium
0.3 ppm copper
1 ppm antimony

pH - 7.45
350 ppm sodium

None

(~2

Hone

tione

None

0

C

~~1
corn
tA) ~

0'
U' C

~ 0
IA IA

0- C
-ga. ~

- :xj Cr
.- ~ in
0.3< IL

In ~



2
3
'4
5
6
7
8
'9

110
1II
12
13

Materal descint.ti.n

Nickel sulfate solutiion

Quiantity
jIql) fii

I

Summarv of lab results

pH - 5.34
1,530 ppm

I ppm
I ppm
1 ppm

nickel
arsenic
cobalt
chromium i

Table l.A-4. Summary of Nonroutine Wastes: Nonlisted Wastes
Mixed with Routine Waste Before Transport to 183-H Basins. (sheet 19 of

Comments

None

Proprietary
chemical' 3

Proprietary
chemical 4

1/05/8 Used copper strip solution
containing depleted urani1dm

1/05/82 Used glycol/sodium metasili-
cate-based proprietary silk
screen cleaner

0.75

0.75

300

50

pH - 8.43
25 ppm

150 ppm

p1 = 8.92
80 ppm

1 ppm
360 ppm

<0.1 lb/gal
1.311 lb/gal

0.152 lb/gal
6 ppm

28 ppm
100 ppm
20 ppm

pH = 11.78
28 ppm

140 ppm
4,100 ppm

26 ppm
3 ppm
1 ppm
5 ppm

12 ppm

cobalt
sodium

chromium
antimony
sodium

nitric acid
copper
uranium
cobalt
nickel
zinc
titanium

barium
copper
sodium
lead
zinc
chromium
titanium
phosphorous

23)

Permit
date_

cw( a
Number

3-81
(cont)

None

I 82

2-82

- 22
S23

* 24
25
26
27

30
31
32
33
34
35
36
37
38
39
40
41
42

None

hon

, j

CD
ii,

None

0

CO

n 0

(D,

WI,



Tab lia .A-4. Suimairy of' Noinroutine Wastes: Noilisitd t'tostes
ith Routlne Waste Before iTransbort to 183--H Ba sns. (seet 20 of 23)

IParmit
..jjijL. __jis4U" ]_d

7/09/82 1nused chemicals:
aIIl acid

F1ropri etary'
cheinical

4 82 111/05/82

crint ion,

Solution in uniarked
conhia i ner

Iised n itric acid soltil
conliaining uraniurmn

Lnt ity_
Ng]l ILbI

35

55

S-

In (l

I 83 1/ 17/83 d-sed absorb ng soltui ion
conILainingqnercuric
chloride (;Q0 g/l)

2-83 4/22/83 Iused glycolI/sodilu met asi 1
cate-based ;froprietary sil
screen cleining solution
(two drums):

_..sj -LAtiL aILdiLL

None

pH- 13.7 1
18 p m cipipper

3,800 p m si icon
13 p m zI nc

p1 - 13.3
6 p~m copper

0.32 lb/gall i nitric
607 ppr Iiranium

None;

I 3

5 2

acid

i-
k

Drum 1:: p1 - 10.7

Drum 2:: p1 - 12.8

3 0

1O
630 p m

20 p m
2 p m

1,400 p m
260 p m

2 p m

barium
sodium

barium
molybdenum
sod i um
lead
slrontium

mixed,

cw-)a
Numkgr

3-82

fII It

No[e

i1I

Coninents

None

NIone

Nonle

Nole



Table I.A-4. Summary of Nonroutine Wastes: Nonli ted Wastes
MlIxed with Routine Waste Before Transport to 183-H Basins.' (sheet 21 aIf

1
2
3
4
5
6
7
8
9
0

1213
14
15

3-83 4/25/113 LIsed copper strip solution
containing depleted uranium

4 83 7/11/83 Used copper strip solution
pOntaining depleted uranium

Quantity
bal lM,

400

550

CWDPa
ffumber

23)1

_ oneE i t _

None

None

4/18/84 U'sed glycol/sldium metas ili-
cate-based prbprietary silk
screen cleaning solution
(three drums):

DruR I

Drum 2
38
39
40
41
42

pit - 12. .
45 ppm barium
12 ppm chromium

10,900 ppm sodium
110 ppm lead

2,200 ppm silicon
2.7 ppm strontium

pH = 11.9
1.1 ppm copper

670 ppm sodium
370 ppm phosphorous
340 ppm silicon

Permi it
d ati _ Material descriotion Sunuary qflskbrtultnw.

1.07 Ib/g 11 nitric acid
1.52 lb/g 1 copper

0.816 lb/g 1 uranium
280 p n zinc
790 p m titanium

30 plm nickel

3.0 lb/gal nitrit acid
1.5 lb/gal copper
0.3 lb/gal uranium

324 ppm zinc
30 ppm nickel

270 ppm titanium
98 ppm lead

I 84 w
CID

30

30

C 0

rM a

o



ScwDPa
CwEvall

1-84
(cont)

) 84I -85

PetmiI t
AILL.

Table LA-4. Summary of Nonroutine Wastes Incm1i sted Wastes
Mixed with Routine Waste Before Transport to 183-4 ais. (sieet 22 of 2

. __ iaLSjnetu 1j[ ;l.._ LiiiL lk). I a 0 ab re!..I_

Diruni 3 30 pH 2
4I ! ap barium

0 Opm chromirium
I ppm copplr

10,600 ppm sodium
SC'I ppm 1 eadI

I ppm st.rohtium
2', 481P, ppin siI icon

13PIm zinc
20' ppm phosphorous

Used copper st'ip sohliii ion 225 0.19 1l/jgal nitric acid
containing depleted ii imiurm 1.80 1t'/al cKipper

0.44 Th/al uranium
'336 ppm lead
588 ppm zinc,
"12 ppm titanium

74 ppm chromium
3,82Q ppm gadolinium
1,120 ppm phosphorous

4/12/85 Used copper strip solution
containing depleted uranium

200 0.07 lb/gal
1.61) 1b/gal

0.394 1l6/gal
1,400 ppm

60 ppm
1,609 bpm
2 ,000 ppm

600 ppM
7100 ppM
3100 ppM
150 ppm

nitric acid
copper
uranium
aluminum
cobalt
sodium
magnesium
phosphorous
silicon
zinc
titanium

:3)

N..onen

Now,

W_

C,

( D
t.J <

5/ 3/84



C WOPa Permit
_ uhL

2-85 5/10/85

Table I.A-4. Summary of' Nonroutine Waste : Nonlisited Wastes
Nixed with Routine Waste Before Transport to 183-H Basins. (sheet 23 of 23)

A 4I+
flilerliALdesccip] tin

Used phosphoric/ciltric-
acid-based proprietary
cleanding solution

Uanl Ikl
LOU) fl

80

ummary of lIb- hrsulL._

G.38 lb/gal phosphoric acid
1,400 ppm citrate, pH-l.0

30 ppm sodium

3 85 5/21/85 Residual 36% sulfuric acid
in 20 drums

4 85 10/16/85 Used copper strip
solution contain-
Ing depleted
urani um

Unknown
(residue in
"empty" drums)

2 00I

None

0.032 lb/gal nitric acid
1.19 lb/gal copper
0.249 lb/gal uranium

1,200 ppm magnesium
90 ppm titanium

C3

Cx,

CO
0O

a CWDP-Chemical waste disposal permit

C 1

0

C:

- -SU

to S
W3ci :

5
6
7

9
20
21

- Commenqts

None

None

None



DOE/RIS_8-04 -CLasire/rost-Closure Plan
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04/13/90

I

4

--76

.8
9

-1-1
12

14

1-39

Area Central Waste Complex, Retrievacie #aste Storage ~aci.ity. Also a 35-mil
Hypalon* liner was then installed in Basin Numoer 2. Suosequently, all the
liquid from Basin Numbers 3 and 4 was transterre :ack into the lined Basin
Number 2.

During March 1987, the wet sludge and relatively dry crystalline strata
Ar '-as tiriNumbers 3 and 4 were-sampled. At the same time, the liquid in
Rasi_ Number_2 also-was sampled. furina the summer of 1987 Basin Number 3
was cleaned out, the containerized materials were shipped to the 200 West Area

-Central-Waste -Complex; -Retrievable -Waste -Storage -Facil ity, -and a-36-mil
Hypalon liner was installed. As-of January 1988, the sludge and crystalline

- waste-stratum-remainedirBasinNumber 4_andBasin Number 2 still contained
liquidwastes. .s- Numbers 1 and 3were _mpty ept for lccm-latad
rainwater.

--Durinq'-th#-smner-a- 0  -4' - al--so materials were. removed from
Basin Number 4, containerized, and shipped to the 200 West Area Central Waste

-- Comple-.Rtrievable-as-tetorae-Eacility The following technical
informatir- suimarizes the analytical results for the previous waste sampling
efforts. Additional informati on- is contained in-Section- I.A-6, Waste Analysis
Plan.

.-A-4a. - in Number - -Solids-.-- The-wastes-in-the-inner' portion of
-Basin -Number-1 consisted primarily of sludge intermixed with a residual liquid

- F-- igiuru A-4 and-Figure- A.!-Yf Appendix )- Sinc-the cleanout effort
involved pumping as much of the liquid p;ase as possible into Basin Number 2,
a discussion of the analytical results for the Basin Number I liquid is not
necessary. The solid phase represented the major percentage of the waste

--removed. The liquid phases from Basin Numbers 1, 2, 3, and 4 were eventually
consolidated into Basin Number 2. The consolidated liquid analyses are
presented after the discussions of the solid wastes in the other basins;
Section I.A-4d is entitled "Basin Number 2 Liquid".

in addition to the slacce -n :ne nner portion of Basin Number 1
henceforth ref erred to. u _ inner basinw-iste)_. a buildup of relatively dry
aste was -present alona the two long walls (east and west) of the facility

(Figure I.-A-4)_ Thic 'niter' asin waste (Figure I.A-5 and Figure A.? of
Appendix B) was visibly different from the 'inner' basin waste, and thus
samples taken from this stratum were analyzed separately. During removal of

--waste-from Bain Number-1; however,-nu attempt- was made to-segregate the
__ Ji nar_and. .'ter'basi-wastes _As._acawsequence thn mnst-conservative

desi-nation-ra t-ing-from-the -separate -analyses -was -assigned -to all-Basin
'Number 1 waste.

Inorganic chemical analyses were performed on five samples of the
-'inner' basin- waste. Results of this effort are summarized in Table I.A-5 for
major constituents (i.e., constituents comprising greater than one percent of
the waste)-. The-'average' values presented in the following tables reflect
the sample 'mean', assuming a normal distribution. These results showed that

Hypalon is a trademark of E.l. duPont de Nemours and Company,
Incorporated.

£f17

&20
2T'

24

-- 26
31-

30

32
n
1.4-
33

37-
38
39
40

AlA2

44
45
46-
47
48
49

2
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tht waste consisted largely of sodium sulfate, along with water held as
2 moisture and as water of hydration. Nitrate and fluoride ions also were
3 -aresent in high concentrations. Copper constituted about 12 percent of the

4 waste. Based-upon-the neutraliztion reaction, -this copper would have been

5 present primarily in the form of copper oxide and, to a lesser extent, copper
6 hydroxide.

i Two samples of the 'outer' basin waste were analyzed for inorganic
9 constituents. -As shown in Table I.A-5, this stratum had a significantly

10 higher sulfate ion content and much lower concentrations of nitrate ion and
11 copper than the inner basin waste.
p2

13
Table - - I L - -T IA-5.--Basin Number 1 Solids Samples:

15 Constituents Greater than One Percent.

4 6
'Inner' basin 'Outer' basin

sludge content (%) sludge content (%M
-9 Constituent Average n Samnle number 0-0 Sample number 0-9
20

1 Sodium 20.0 17.7 - 23.5 20. 22.9
.,22 Copper 11.9 10.0 - 11.2 5.4 6.3

23 Zirconium 3.2 1.9 - 3.9 1.6 1.8
24 Fluoride ion 6.0 5.4 - 6.4 7.1 6.7
25 Nitrate ion 8.0 6.1 - 10.4 1.4 1.6
26 Sulfate ion 20.2 17.7 - 23,5 35.5 32.7
27 Water (dried
28 to 105 *C) 22.2 18.7 - 24.5 22.8 23.1

30
31
32
-3 J -- Table A-A- shows the--trace constituents detected in the 'inner' and
34 'outer' basin waste samples. The uranium concentration ranged from 390 to
35 530 parts per million. As a consequence, the material was determined to be a
36 low-level, nontransuranic radioactiv waste
37
38 Results of additional waste tests are summarized in the applicable
39- sections discussing-waste designation. Appendix B contains a copy of the
40 waste characterization report prepared upon completion of the Basin Number 1
41 sampling and analysis effort.
42
43 I.A-4b. Basin Number 2 Sludge. Prior to removing sludge from Basin Number 2,
44 samples of the liquid and sludge phases were analyzed for chemical
45 constituents. As-with-Basin Number i,-the Basin Numher 2 liquid was
46 transferred into the adjacent basins before the sludge was removed. Only the
47 results for the sludge (phase) are discussed in this section. Within the
48 Basin Number 2 Liquid section is the discussion of analyses results for the
49 consolidated liquid phases. As shown in Table I.A-7, the major constituents
50 in the sludge were copper-4I3-percentj,-sodium ion (9.7 percent), and nitrate
51 ion (13.5 percent). Moisture content in the sludge averaged 53 percent.

T -2
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Table I.A-6. Basin Numcer 1 S Sam es:
Trace Consttituents fetectee.

iTnnePr' basin

sludge content (oom)
Average Range

5
-6

8
9

14

17,
19

22

s3

24

25

36

17
38-
19

'A-
'I

S1
24

25

28

3T
3?

35
36
37
38

20

41 -

43
44

a Consti
V-Nickel

2,100

--
~800

1,700

1, 200
a

8,100

100
420

1,800 2,400

700 - 1,000

Iin - 1, nnnI 'jff 'I ( Afl
-a-

<100

7,200
70

300
390

400

- 200
- I 1 111

- 9,300
- ?nn

- 530

tuent not detected.
undetected in-one sample

Table L A-7.

Con qtituL en
Copper
Sodi um
Silicon
Zirconium
Flurridf inn
Nitrate ion
3U1V&LE ion

MW a rW

flOuter hasin

sludge content (pom)
Samole number 0-0 Samnle number 0-9

7,900
100
inn

3.10f

3,400
100
700

1,200
400
a
a
82n

82

in inner uasin

1,300
50

inn

500
500

1,000
60

800
<500
<400
a
a

300
155

sludge.

Basin Number 2 Sludge Samples:
t--nts Greater than One Percent.

-G~'era ae

cnntent (%,)
13.0
9.7
2.4
3.2
1.1 -

13.5
1.0

Range (%)
9.9 - 15.4
4.2 - 15.9
0.06 - 9.3
2.8 - 3.5
A cly 1 01V.417 - L.US
8.2 - 17.5
0.65 - 15.2

L4 *t - 57.7

- 40 Tn list-fthececottstttuents4ettcted ify - -S zdge. Analytical
results showed uranium present in the sludge in concentrations Pin +

2,500 parts per million. Other radioactive analysis indicated an average
technetium-99 concentration of 1,170 picocuries per liter. As a consequence,
the Basin Number 2 sludge was determined to be a low-level, nontransuranic
radioactive waste.

Aluminum
Cari urn
D.n.a.

Calcium
Chromium-
Tron

L L I um

Manganese
Magnesium
Nickel

Silicon

.- inc
Uranium

3'
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Table I.A-8. Basin Number 2 Sludge Samples:
Trace Constituents Detected.

*1
2
3
A

-6
7
a
-n

10
11
12

14
15

t4 C

Average
content ( Qn)

1,950
6.0

334--
450

1.3a
1,066

218b
1,250

, c

I MlAC
1,7wuf

Ranqp (ppm)
540 - 4,470
4.4 - 7.8
158 - 634
292 - 727
<0.4 - 3
641 - 1,559
119 - -308
28 - 2,500

-<1.25 -

237 3,828

rne ituaent

Beryllium
Calcium

Mercury
Iron
Silver
Uranium
Vanadium
Tota- organi c
- -carbon

a Constituer
sample.
Constituer

c Constituer
samples.

ILA-4-- Bas4i NHumbers 3 and 4 S£udae and -Crystalline Strata T1e soIid
wastes in Basin Numbers 3 nd 4 werersampled concurrently, and the analytical
results were similar enough to be treated within a single discussion. There
were two visibly distinct waste strata in each of the basins. These
-conssted-of: (1)-a-noist studge (inner basin), and (2) a-relatively dry
white crystalline stratum (outer basin) near the walls and around
miscellaneous debri-s (e.g_,-tumbleweeds)-- Samples of the two strata were
analyzed separately and each basin was sampled separately.

Table I.A-9-provides a summary of the analytical results for major
inorganic constituents found in 20 samples (5 samples of both strata in each
basin). The sludge stratum in both basins consisted primarily of sodium,
nitrate ion, and copper. Moisture content in this stratum averaged greater
thaanQpercent in each basin. The concentrations of major constituents
showed -no -signif-ic-ant differences between the two basins for this stratum.

The crystalline stratum contained high average concentrations of sodium
and-sulfate ions. -The sulfate ion content- varied-greatlv in Basin Number 4,
ranging from 1.5 to 31-percent. A ilador- difference among the basins was
observed in the nitrate ion concentrations in the crystalline stratum.
Basin Number 4 nitrate levels ranged-from-7- to 70--percent; Basin Number 3
levels were all less than 1 percent.

Table I.A-10 provides a summary of the trace inorganic constituent
results for the sludge strata. Taoie T1-1 provides similar information for

i-44

above detection limit in one

below detection limits in two

below detection limits in three

24
25
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Table I.A-9. Basin eroers ! anc 4 ?usce Sam-,es:
Major Inorgartc Jnstituents 

r I ~nltCTIICentr..ti 0.1n n 'aaS inNUMDEr
sludge samples (,. --5

9
In

1
12
13
14
15
16
17

16-
in
_73

L 23
XI A

25
26

c8
a,
30

--i

10.3

4.4
1.1
22

1.9
46

Range-

9.7 - 12.0

0.34 - 13.0
0.98 - 1.2

20 - 24
1.3 - 3.9

43 - 51

Concentration in Basin Number
------- - ----rystal-ine -- e %

Constituent--

Sodium
sutlate ion
Fluoride ion
Nitrate ion
Moisture

38
-13

2.2
46.6

6.6

4

Rarme

30 - 50
1.5 - 31

0.28 - 5.8
7.1 - 71
L.I -2

A Eoncentration in Basin Number 3
sludge samples (%)

Averace

11.2
23

8.7
1.3

26
3.7

42

Mang_

8.8 - 14
20 - 30

2.2 - 22
0.98 - 1.5

17 - 29
1.9 - 5.3
35 - 51

Concentration--in Basin Number 3
crystalline samples (%)

Avr-rag o

42
20

3.6
<1

1.1

35 - 55
16 - 26

2.9 - 4.9
<1

0.55 - 1.8

the crystalline wastes. Table I.A-12 lists the inorganic constituents for which
analyses werte performed but which were not detected in the samples.

ioLati1eorgaaicanat s 5as aer ormned ner Method 8240 (EPA 1986c) on
10-sampes -of we-s ldge-f ve- sampl-es from each basin). The primary reason
for obtaining this analysis was to determine if tetrachloroethane and

,trichloroethanetwo so-vnts routineiy used in the nuclear fuels
fabrication processes) had reached the 183-H Basins via carryover into the
routine -waste stream. The-analytical re-sultsshowed- that both constituents of
concern were less than the detection limits, which ranged from 8 to 25 parts
per billion for- the Basin Number 4 sludge. Basin Number 3 samples showed an
average-tetrachioroethane-concentration-of 74-parts-per billion; while
1,1,1-trichloroethane was less- than detection limits, which ranged from 13 to
50 parts per billion. Other volatile organic constituents detected in the
samples are shown in Table I.A-13- Table-IA-14 shows volatile organic
materials-for wficr anaiyses were performed but which were not detected.

Urani-um analyses results are summarized in Table I.A-15. Based upon
these results, the material is categorized as low-level, nontransuranic
radioactive waste. Appendix C presents a copy of the waste characterization
report prepared at the-campletion of theBasin Numbers 3-and 4_samplinqgand
.na'1ysis e atort.

1-45

1
A,

Copper

Zirconium
Fluoride ion
Nitrate ion
Sulfate ion
Moisture

3-4
35
36
3-7
38
39
40
*1

42-
43
44

-45

47
-48
49
50
A
S2

Avera
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Table I.A-10. Basin Numbers 3 and 4 Sludge Samples:
Trace Inorganic Constituents Detected.

Concentration in Basin Number 4
sludge content (ppm)

1-
2

4
5
6

--7
8
9

10
U
12
13
1 A
15

19
g0

721
22

>23
24

25
2c,

27
28
29
30
31

33
34
35

37

39
40
41
42-
43
44
45
46
A?
48

50
51
52

A..
A'uminuw -

Barium
Beryllium -
Boron
Cadmi um
-Chlorine ion
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Nitrite ion
Potassium
Silver
Strontium
Tin
Vanadium
Zinc

430
24a
0.4b

31
3.8

-210-
84

260
,)a

2,100
36c
21

760
96

390
.33
170

4.0
600

4 c
-360

Constituent Jess
Constituent less
Constituent less
Constituent less

-- 390
<1

<0.09
26

2.9
1 711171W
67

210
V.

1,200
14

580
81

330

140
3.5
470
<2

310

- 4OA -

- 39
- 1.8
- 38
- 4.5
- 230
- 110
- 340

- 3,800
- <50

-. r

- 890
- 110
- 460
- 430

- 220
- 4.7
- 680
- <10
- 420

tb-an -detect ion
than detection
than detection
than detection

LA-4d.- --Basin Number 2-tiquid. After
aumber 2 was equipped with a new Hypalo

from-Basin Numbers 3 and A were pumped
taken of this liquid. As shown in Tabl

s
n
in
e

Concentration in Basin Number 3
sludge content (ppm)

--- Rege-- --

imi
imi
imi
imi

i n

in
in

udge -wa
liner.
to Basi
I.A-16,

Aven-ce-

8,-900
6b
2 3

406
6d

310
290
390

5b
710
<80

970
130
660
PIKa
190

17
480
<30
370

one sample.
four samples.
three samples.
two samples.

s- removed in-
Subsequently
n Number 2.
the major co

1986--Basin
the liquids

Five samples were
nstituents found

were--sodium -and--ni-trate 1ons 14 and -38--percent respectively). Moisture
content averaged 57 percent. Table I.A-17 provides a summary of trace
inorganic constituents detected in the liquid samples. Table I.A-18 lists
inorganic constituents for which analyses were performed but were not
detected. I

Five liquid samples also were subjected to testing for volatile organic
-oaost-ituents- per'-4A- doc=erb5-tA1 a eAtf a- A2 40 CF-PA 1996r). -Th
constituent 1,1,1-trichloroethane was detected in three of the samples, with
an average concentration of 21 Darts Der bill ion. Tetrachloroethane was not
detected in any of the samoles. Additional volatile organic constituents are

1-46

Constituent- Avraa

a
.0
C
d

Range

1,100 - 17,000
<1 - 22

<0.5 - 3.8 -
<20 - <60
3.6 - <9
150 - 410
180 - 650
290 - 530

<3 - <9
540 - 1,000

<80
39 - 120

800 - 1,100
96 - 180

430 - 790
<300 - I, O
120 - 290

11 - 36
360 - 750

<30
280 - 520
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Table I.A=11. Basin NuMbere 3 ana 4 ryta'in e Samples:
T--c Tn-rg4C Crnntt*;Iats _)rata/ed

Concentration in-Basin Number 4
crystailine conten-t--(pCp ---

-4
5-
6

8
9

10
I I
12
13
14
15

19
*e 17

zi

e

S S

3-

25

4u-

"0

3T

37
lag

y -

3&
37
34%

37

42.
43 -
44
45
46
47
48

5
I

Constituent

Aluminum
Barium
Beryl Isjn
Baron
Calcium
Chlorine ion
Chromium
Cobalt -
Copper
Iron

Mansum
Manganese
Nickel
Potassium
S-il ver
Strontium

Tin
Zinc
Ztrccnium

a Constituent less
b Constituent less
Unstituent te1is

d------~~

200 - 610
0.96 - 3.4
.n no - .

300 - 2,700
43 - 100
42U - .3.5

3.4 - 11
U.o - <(0

1,700 - 4,500
42 * 150
(0 - <2C

13 - 35-
9.8 - 34
<2 - C0

--<20 - 130
1.6 -32
1.0 - <3

<5 - 150
7 - 20

-2IflAf

than
:1 aT

n A n

detection

Uite ctOioF

limit

hmit

Concentration in Basin Number 3
crystalline content (ppm)

in

in
in

810
ab
1.0c

2,700
83
PAHI

21
<3

9,900
97
30
29a
66
11-

iOO
11C
3.4b

39d
33

R,2AA

780 - 880
2.5 - <10

<4 - 1.3
2,200 - 3,000

48 - 140
<10 - 180
6.6 - 40

<3
4,200 - 18,000

48 - 180
<30

<20 - 37
31 - 140
1A - 13
<100

<5 - 17
<3 - 4.8

.9V

<20 - 73
17 - 52

560 - 15,000

four samples.
three samples.
one sample.
tw.. ....les.

shown in Table i.A-19. Table I.A-20 lists the volatile organic constituents
-for-which analysis-was-performed-hutWere n t dPtectpd.

Radioactive analysis of five samples yielded an average uranium content
OT AflA -. U Co.. -, .on detece wasy.--2,w00 picocuries per liter. -The maximum canrantrti cted

94,000 picocuries per liter. Although not measured in the Basin Number 2
liquid samples, technetium-99 also _should _be present because of its occurrence
in basin_ sludge samples-and-its known tendency to-follnw-uranium in
the nuclear fuel cycle. Based upon these results, the Basin Number 2 liquid
is categorized as low-level, nontransuranic radioactive waste,

--Appendix C presents a copy of the waste characterization report that was
prepared at the completion of the Basin Number 2 liquid sampling and analysis
ef fort.

T A7
1-47t

1

440
2.3
-0. 4

1,400
61,

IAn-"-w- -
5.8
3-

2,600
77

~26u
20C

7a
56"
11.6C
2.3D
ia

58C
12

I,0 -af
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Table I.A-12. Basin
Inorganic

Constituent

An imony
Arsenic

Molvbdenum
Selenium
Tellurium
Vanadium
Ortho-phosphate
Nitrate

Numbers 3 and 4 Sluoge
Constituents Below Det

Sludge sample
detection limit (oom)

n
100

5,000
20

200
inn

430

9
10
11
19,
3,
14

718

29

30
21

32

23
24

2-V

27
38
29
30
31
32
33
34
45
36
37
38
39
40
41

43
44
45
46
47
48
4-9
50
51

Con st itUent
Methylene chloride
artn -

7v Iuene
4-methji -2-penLtanone
Tetrachloroethane
2-hexanone
Total xylenes

Constituent
Methylene chloride
Acetone
Toluene
4-methyl='2-pentanone
Ethyibenzene
Total xylenes

a Present, but
samples.

_Present,-but
'C Plre-sent,--butd Present, but
e Present, but

Number of samples
in which constituent

wa-s--detected --
3

Z-

a 
5
4c

Number of samples
in which constituent

was detected
4

4
5

Closure/Post-Closure Pl
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and Crystalline Samples:
ection Limits.

an
2

90

Crystalline sample
detection limit (Dom)

30
40

2,000
8
60

10
520
230

and 4 Sludge
Detected.

Samples:

Basin Number 3
Average of

quant-i fl able
-concentrations (pob)

73
54
83

74
165
240

Basin Number 4
Average of

quantifiable
concentrations (ppb)

59
-98
25

245
, n
40

340

Range
(Dpb)

25 - 97
53 - <100

<13 - 100
<25 - <100

40 - 90
<25 - 170
<15 - 240

Range
(DJb)

<13 - 110
58 - 190

<50
21 -
27 -

440
170
930

below qL-atfiabtelevels- n three of five positive

below -quantifiable
trelow ouanti fi able
below quantifiable
below cuantiia Ce

level
level
level

eve

s in two of three samples.
s in two of four samples.
in one of two samples.
in one of five positive samples.

T-48

1
2
3
A

5
6

Th1ae T.A-3. Basin Numbers 3
-Volatifle Orcanics
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1 Table I.A-14. Basin Numoers 3 arc 4 Samp7es:
Volatile Organics Sought but not Detected.

o eciln hot detected in
5 Constituent limit (pJbJa Basin Number 3 Basin Number 4
A

7 Chloronethane 100 X X
8 Bromomethane 100 X X

If fl.. 'I noI c iu 1 X X
10 Chloroethane 100 X X
11 r..n A4elfi -a -n x12 UE U i 1 iI i .- n X
12 1,1-dichloroethene 50 X X
13 1,1-dichioroethane s0 X X
14 Trans-1,2-dichloroethene 50 X X
15 Chloroform 50 X X

1,2-dtchloroethane 50 X - X
>17 1 . .. n V V

-. - - ifZlAA

_28 1,1,1-trichloroethane 50 X X
=Y7 Carbon tetracnioride 50 X X
2l Viny1 ractstn 100 X X

22 1,2-dichloropropane 50 X X
Irans-1,3-dichloropropene 50 X X

24- Trichloroethene 50 X X
2S romof c h o rqet!Ane rn x x
2C. - - 12 An V_.,2 -trichlorroethane A

- Cis-1.3-dichloropropene so X X
29, 2-chloroethylvinylether 100 X X
30 Bromoform 50 X X
3t- 1,1,2,2-tetrachloroethane 50 X X
S Ch--robe nzene OU A A
23 Styrene -. X
34, Tetrachloroethane 25 X
35 2-haxanone 50 X

37
38 - a Varied among samples; values shown are the highest of ten samples.
39
Anl

41
42 !.A-5. Listed Waste Designations

44 -he waste designation cod-s applicahle to each of the 183-H Basins'
45 wastes are summarized in the following list. A discussion of these
46 designations follows the list and the-83-H Basins Part A permit application
47 contains the- same information in- -summary farm.
48
4C -- aain Numberi Salid: - U13, P029, P030, P098, P106, P120 - Discarded
50 chemical products WTO1 - Toxicity (extremely

hazardous waste).

-gq
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Table I.A-15. Basin Numbers 3 and 4 Samples:
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Uranium Results.1
2
3
4
5
6
--7-

9
10
11
12

14

S16
17
18
S19

~;21
Q7-22

'-I

24

26 -

27
28
29
30

-2 I

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

I-50

Sample stratum Average contenta (oCi/o) Range (pCi/a)

Basin Number 3 sludge 870 320 - 1,560
Basin Number 3 crystalline 25 8 - 62
Basin Number 4 sludge - -520 44 - 820
-Basin--Number 4-crystalli-ne 12 - 7 -20

a Dry weight.

Table I.A-16.- -Basin Number 2 Liquid Samples:
Major Inorganic Constituents.

Constituent Average concentration (mg/U) Range (mq/I)

Sodium 140,000 120,000 - 160,000
Nitrty n,310,000 - 430,000

Moisture (57%) (57 - 58%)

- - --Tabe T ._17 - - D ein ,mber 2 1;iqid Iamples:

Trace Inorganic Constituents.

Constituent Average contents (mg/L) Range (ma/L)

Aluminum 36 30 - 44
Boron 63a <30 - 97
Calcium 9a <5 - 13
Chorine ion a90 2Q -320

rfhlr0urn 2 C16 - 23
Cobalt 0.6 <0.4 - 0.77
Copper 410 120 - 940
Fluorine ion 1,500 1,400 - 1,600
Iron 7 2.8 - 14
Manganese 7 a <4 -13
Molybdenum Ib <1 - <2
Nickel 9 8.3 - 10
Nitrite ion 890 790 - 1,020
Patassium- 720 670 - 820
Silver 1.8 - .1 - 2.8
Strontium 0.6c <0.5 - 0.81
Tin 15 i - 25
Sul fate 8,000 7,800 - 8,300
Zinc 2.8 1.0 - 5.4

i ni 7320 - 1,500

a Constituent less than detection limit in one sample.
b Constituent less than cetection imit in-four-samples.
c Constituent less than detection limit in three samples.
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Table !.A-18. Basi-n- Numoer o .2 /s:

Inorganic Constitients Below Detection Limits.

Detection limits4

7
8

l

1 A

16
17
1,

5 _22 -
23-
24

e 7

In

-29--
3e-
31
in-
33,
48
35

36
37
38
39
40
-41

44
45
46U
47
48
1 49

5'

(ma/L)

7
0.6
5

-300

in
10
2

300

- Table-- LA-i. flsin Number 2 Liquid Samples:
Volatile Organics Detected.

Number of samples in which Average of quantifiable Range
Constituent constituent was detected concentrations (pob) (Jib)

Methylene chloride 5 6 5.- 7
Acetone 48 39 - 63
2-butanone 24 19 - 30
1,1,1-trichloroethane 3 21 <5 - 49
IoL* e *1124-<2 -4 41
2-hexanone 4 19 <10 - 28
Chloroform <5 <5
4-methyl -2-pentanone <10 <10

a Present, but less than quantifiable level in one of three positive
samples.

Basin Number 2 Sludge:-

R2 tjn Numbars 3And a
Sludge-and Crystalline
Strata:

Basin _Number 2 liou-1d:

U123,
chemi
0007

-029-, P0O30-,
cal products
- Extraction

U123, P029, PO30,
LeA!miCa- pdcts

hazardous waste).

U123, P029. P030,
chemical nrndiirtc
nazardous waste),

P098;- P106, PI20 - Discarded
WT02 - Toxicity (dangerous waste),
Procedure Toxicity (chromium).

P098,
WTO1

P098,
WT0 1
D007

Toxicity (chromium).

P106, P120 - Discarded
- Toxicity (extremely

P106, P120 - Discarded
- Toxicity (extremely
- Extraction Procedure

Arsenic
Cadmium
Lead

Magnesium
Selenium

flrtn-nnni . *0.
Thnall i tm

the-phosphate

Constituent
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'-A-'^, Basin Numoer 2 ulc Samples:

3 Volatile-Organics-Sougbt but not Detected.
4

- s lautction limit (ppb)

------7 Chloromethane 10
S Cis-1,3-dichloropropene 5
9 Bromomethane 10

ic 2-htoroethylvinylether LU

11 1IyA .. lnr4A 10
IL W111j 13 1 1 llu

1Z Bromoform 5
13 Chloroethane 10
14 Tetrachloroethane 5

5 Carbon disulfide 5
6 1,1,2,2-tetrachloroethane 5
7 1,1-dichloroethene 5

18 Chlorobenzene 5
i,i-dichloroethane 5

220 Ethylbenzene
21 Trans-1,2-dichloroethene 5
22 Styrene 5
2V 1,2-dichloroethane 5
Z4 Total xylenes 5
Z Carbon tetrachloride 5

Vinyl acetate 10
27 Bromodichlornmethanp 5
2a 1,2-dichloropropane 5
29 Trans-1,3-dichloropropene 5
30 Trichloroethene 5
31 Dibromochloromethane 5
32 1,1,2-trichloroethane

Benzene 5

36
37 As shown in Table I.A-2, there were six listed wastes discharged to the
38 183-H Basins. Five of these materials were extremely hazardous wastes. All
39--- the-Itsted-wasteswere inritially added to Basin Number 1. However, due to
40 subsequent transfers of the liquids among the 183-H Basins, all of the
4-1--- sins have-been designated as having contained- these -i-sted materials.
42 As a consequence, the following waste codes are applicable to-ail basin
43 wastes: U123, P030, P120, P029, P106, and P098. The pre-1988 waste
44 characterization reports (Appendices B and C) did not designate the waste as
45 listed waste discharges. This oversight was corrected in the March 1988
46 submittal of this document.
47

- 48 I.A-5a. Toxicity. Bioassay testing was not performed for any of the basin
49 wastes. Instead, it was decided to designate the waste for toxicity based
50 upon the results of chemical analyses. This presented a problem in that the
51 chemical analyses did not show the form of the constituents (i.e., it was not
52 known what percentage of the nitrate ion was present as sodium nitrate). Due
53 - to the-large percentage of sodium ions present-, relative-to other cations,

1-52
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4

6
7

10

12
13
14

-I

19
fl -

2.1
22

24

,7
2k

30-
31-

-34
35
36
37

-38 -
39

_-41-

rAc54

-42

47
A a

49

52
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it was decided to treat the major anions present as being in the sodium form
for purposes of estimating prooable toxicity.

The -concmn rat-on-offulrida -in -(presumed to be i-n the sodium fluoride
form) in Basin Number i was high enough to cause an extremely hazardous waste
toxicity designation for both the 'inner' and 'outer' basin waste. Although
It was believed that much of the fluoride was actually in the sodium
fluorozircinate form, subsequent laboratory testing showed that water leaching
of the waste generated a solution consisting of sodium and fluoride ions, with
--very-low concentrations- of zirconium-in- solut-on. - As-a consequence, the
decision to evaluate all fluoride as sodium fluoride for purposes gf
estimating toxicity was determined to be valid.

Using the same philosophy for Basin Number 2 sludge, the fluoride ion
content-was -igh- enough to result -in a dangerous -waste des-gnati-on-for
toxicity. Copper,-the major metal constituent present, was believed to be
or~mart-in- the--oxi-de -- ydrxide-fom-as-ouposed to the highly toxic

nitrate form. -Thi-s belief was supported by analysis of the liquid phase that
had been in contact with the sludge phase. The liquid showed an average
copper content of only 3 parts per million.

--The fluoride-content in bath strata in Basin Numbers 3 and 4 was high
enougn to result in a dangerous waste designation for toxicity. In lieu of
pursuing-bioassay tasting, however, itwas-decided to adopt a conservative
approach and designate the waste as extremely hazardous waste. The previous
waste characterization report (Appendix C) indicated that the extremely

- hazardous-waste designation for toxicity-was further justfi-ed because of the
--prmntef- --coppor -M.ti tnarer--sufate -i-stad i-the-CERCL Spill
Table (40 CFR 302) (EPA 1989b) as Toxicity Categories A and B materials,
respectivelyl. A revisitation of the analytical results, however, indicated
hat the-vast -mao-r-ity--r :cner as n the oxide or hydroxide form (for

which there-is-no assignec-toxicity category). If present in the highly
vsoblefitrat# or sulfate form, the copper content in the Basin Number 2
liquid (which was pumped from Basin Numbers 3 and 4) would have been much
-higher-than the-490&parts per million concentration-evidpnrd.

-Tl s Mwer 2 liquid was-designated at the-same time as the waste
sludge in Basin Numbers 3 and 4, and the same conservative approach was taken
zegardtng wast-txictty. As -a--consequence, the 183-H Basins wastes were
designated- as extremely hazardous--waste- for- toxicity, even though the data
tunded to support a dangerous waste designation.

-.A-5b.-Persstence. Two samples -from the liquid phase that had been in'
contact wit-h-T he Bai=urWmber !-"rnerl bsin waste--were suected ta the
-fi-rst sieps of persistence -testig- Using-the extraction procedure specified
by Ecology, the two samples yielded extract portions well below the 1 weight
percent limit where additional testing for polycyclic aromatic hydrocarbon
content would be appropriate, The extract portions were, however, in excess
gr the 0.1 percentl-nMit where aHi1tional testing would be appropriate to
detem-ine if Atht wstw45a is ianated due to-haingenated-hydrocarbon content.
Procedures controling discharges into-the 181-R Basins, however, prohibited
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I addition of immiscible liquids, such as oils or degreaser solvents. This
Z prohibition should have precluded the discnarge of any significant
3 concentration of halogenated hydrocarbon materials into the 183-H Basins.

-4- ---Perststence testing-of the Basin Numbers 3-and-4-sludges-and-of- the Basin
5 - Number 2 llquid-supports-the position that the wastes would not have been

-6 designated for the persistence characteristic.
T
a Persistence testing was performed for each of the 10 sludge stratum
9 samples from- Basin Numbers 3 and 4. Per the Ecology extraction procedure,
IG residue was below the 1 weight percent polycyclic aromatic hydrocarbon content
I limit in all samples; but in excess of the 0.01 percent halogenated
IZ hydrocarbon content limit in three of the Basin Number 3 samples and in two of
13 the Basin Number 4 samples. As a consequence, Parr* bomb testing was
14 performed to determine if a halogenated hydrocarbon designation was required.
15- - Results-of-th-isdstingqyieided a range -of less than- i0 to-1 parts per
j6 million for total halogenated hydrocarbon content, which is well below the
17 100 parts per million designation limit. Five samples of the liquid in Basin
IS Number 2 were subjected to persistence testing. The highest extract residue
9- obtained was 0.008 weight percent, well below the 0.01 percent limit where

20 further testing would be needed. Based unon the Dersistence testing-results
21 from the Basin Numbers 3 and 4 sludge samples and the Basin Number 2 liquid
22 samples, the wastes from the basin facility were not designated for the
23 persistence characteristic.
Z4
Z -i.A-5c. tarcinogenicity. Even when evaluated with very conservative
dd assumptions regarding waste form (e.g., beryllium, presumed to be present as
27 beryllium hydroxide; chromium, present as sodium-chromium oxide; and iron
28 oxides), none of the wastes in the 183-H Basins exceeded the one percent
29 carcinogeni material designation limit.
30
31 l.A-5d. Ignitability. The only waste from the 183-H Basins to possibly
32--- merit theclassification characteristic for ignitability (oxidizer) is the
33 nitrate ion. However, while the high nitrate-concentrations were present in
34 both the liquid and solid waste forms, its chemical compounds (form) and the
35 overall water content precluded such a classification. The rationale for this
316 conclusion has been provided by WAC 173-303-090(5)(a)(iv), which uses the
37 U.S. Department of Transportation definition for oxidizers [49 CFR 173.151
38 -- (DOT-1988)] and states that an oxidizer is "a substance such as chlorate,
39 permanganate, inorganic peroxide, or a nitrate that yields oxygen readily to
40 - -stimulate the combustion of organic matter".-Little- additional clarification
41 -- is-available-regarding aqueous solutions or solids with a high water content;
42 other than in 49 CFR 173.182(a), which indicates that a double salt of calcium
43 and ammonium nitrate containing less than 15.5 percent nitrogen (68.6 percent
44 as nitrate) and at least 12 percent water, is exempt from the subject
45 regulations.
46
47 -Because the mi-xed-sal-ts of nitrate in the 183-H Basins' wastes are-no
48 more -reactive-than calcium and ammonium salts, the wastes would easily meet
49
50

* Parr is a tracemarK J; Parr :nstrument Company.
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n; because tne water content of the basin
than 40 percent. Also, because of the method
alts have been-comoined with about-30 percent
nd/or cement-clay mixtures) and packaged in
t solids will prevent localized heating and
4 ths combustion -il njt- be POSSi10 .
rvthatiitxtures of sodium nitrate and other
defense waste storage, do not react
esent in excess of 22 percent. Even with
stion is not possible until the water content
value (Martin 1985). As a result, the

has not been assigned to the 183-H Basins
sents a change from previous characterization
1 (dated August 15, 1987), which indicated that
d for ignitability.

the following data derived from chemical
not designated for-corrosivity. The following
e various waste strata.

-N umb r--of -sadmrl es

2
6
5

Number of samales

5-
5

- pH- rance

9.3 - 9.6
10.8 - 11.9
10.2 - 12.1

Q.n - in.n

aH range
9.- - 9.7
9.2 - 1.7

10.5 - 10.7

-ntact c:n s uge.

how that 2.5 pounds of cyanide wastes were
Number 1. During-the operational life of
,000 gallons of routine wastes were discharged.
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1 7A.5g. Extraction Procedure Toxicity. The Basin Number 1 'inner' and
2 'outer' waste sludge samples were subjected to Extraction Procedure Toxicity
3 ----testing for seven of the eight heavy metals (Extraction Procedure Toxicity
4 testing for mercury was not done). Results of this effort are summarized in
5 -Table I.A-21.
6
7
S Table I.A-21. Basin Number 1 Solids Samples:
9 Extraction Procedure Toxicity Results.
10
11 'Inner' basin 'Outer' basin
12 sludge content (m/L) waste content (mo/L)
r3-- Cont ituent -A~a~ -4m~m- cui-r L Ozv§&al- numbr0
14 Arsenic <0.5 <0.5 <0.5 <0.5
-5 Barium 0.02a <0.02 - 0.03 0.05 0.07
16 Cadmium 0.060 <0.04 0.07 0.05 0.05
417 ChromIum 6.1 3.7 - 9-- - 8.4 9.2
IS Chromium VIc 1.4- 0.8 - 2.2 1.7 1.7

L9 Lead <0.6 <0.6 <0.6 <0.6
0 Selenium <0.1 <0.1 <0.1 0.2

21--- Silver <0.1 <.1 <0.5 <0.5
22
23 a Barium level below detection limit in two samples.
24- -d Cadmium- evel below detection imit in one sample.
?5 ----- c Chromium VI (Hexavalent chromium) analysis per EPA Method 7196
26 (EPA 1982).
27
28
29
30 Extraction procedure toxicity concentrations for arsenic, barium,
3-1 cadmium, lead, selenium, a-nd- s-lver-were all below designation levels. The
32 testing procedure in effect at the time of the Basin Number 1 analyses made a
33 distinction between total chromium and hexavalent chromium. The concentration
34 -of hexavaent-hromium found-during the Extraction Procedure Toxicity testing
35 was below the 5 parts per million detection limit; therefore, the waste was

36 not designated for this- characteristic.- -Application--f current regulations
37 (which are based upon the levels of total chromium) to the Basin Number 1
38 waie would-result in a dangerous waste designation for chromium. The
39 Extraction Procedure Toxicity testing for the Basin Number 2 sludge was not
40 performed. The total chromium in the sludge phase averaged 450 parts per
41 million. The level present-in the-liquid- in-contact with the sludge averaged
-47 712.A pars per-mi--lion. These data indicate that soluble chromium was mast

43 likely- prnont in the sludge in a dangerous waste concentration.

45 Tables I.A-22 and I.A-23 summarize the results of Extraction Procedure
46 Toxicity testing of the two strata in Basin Numbers 3 and 4. As can be seen,
47 none of the eight heavy metals were present in concentrations exceeding the
48 Extraction Procedure Toxicity concentration limits.
49
50 The results of Extraction Procedure Toxicity testing for the Basin
51 Number 2 liquid are shown in Table I.A-24. This waste was designated
52 dangerous waste as r resut. of tne chromium content.
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Table i.A-22. Basin Numbers 3 ana 4 Slucge Samples:
Extraction Procedure Toxicity Results.

Basin !umber -3 pom)
Aitt I

1

4-

6.7

10

U=

-9
10
11

24

_7'

iA

33-

3

36
37-

-a £

39
40

42
43
4-
45
46
47

cr48-

49

40

41
42

-- 44
---- 52

<0.09

<0.0-4
sIn no

-0;035 --0;057
0.12 - 0.33
<0.08

Rasin Number 4 (§om)

<0.02
<0.003
0;056
0.19

<0.08
0.004
0.02

<0.08

Ranoe

-- 0069
- 0.66

- 0.011
- <0.05

Ave rage

<0.02
<0.003
0062
0.51

<0.08
0.009
0,04a

<0.08

M .M-32 .0aA - A.Afl

0.04- <0.1
<0.09

Table-I A-23. Basin Numbers 3 and 4 Crystalline Samples:
A~dU~- -;i1!FW6.7.. . .

Basin Number 3 (Dom)
kveraae -_ - RanceDan sINt U en t

Arsenic
-Bar-ium
Cadmium
Chromium
I .a

marrury

Selenium
ZIIver

a Constituent
- Constituent

<0.2a.
-0. AnD

<0.02
0.3
<0.08

0. i3l
<0.4

<0.02 - <0.7
<0.003 -0.43
<0.02
0.12 - 0.53
<0.08

<0 .4

not detected in
not detected in

Basin Number 4 (opm)
Averace Ranue

0.08a
<0.007 -
<0.009

0.15
<0.2

0, 003a
.2

<0.4

<0.01
<0.007
<0.009
0.074

<0.2

- 0.2

- 0.27

<0-002 - 0.006
0.1 - 0.2

<0.4

two samples.
rour samples.

I.A-6. Waste Analysis Plan

--- ie the waste analysis plan and
describe facility usage, basin cleanout, cleanup, and decontamination.

I-A-a. -aste Analyses-During-Fac-l-ity Use. As discussed previously, it was
a routine-practice-for-waste-shipments to the 183-H Basins to be analyzed for
&a rietyAf.ke. constituentseginning ith the initiaLwastes discharge in
1973 and continuing through the final wastes addition inlfavember 1985, each
load of rout in ewaSte-was analyzed for uranium, copper, and pH. Nitrate and
sulfate ion concentrations were determined for each load until September 1975.

Ua, I UM

Cadmium
Chromium
Lead

V7Mereury

1i ver-_

<0.09
-0 047
0.26

<0.08

4L=_ A_ '-** in IFLVs s .4 1 _11 GM 1. 1. 1 It 16 ect on I .t -our samnlin
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1 Table I.A-24. Basin Number 2 Liquid Samples:
2 Extraction Procedure Toxicity Results.
3
4 Content (ppm)
5 . Constituent Average Range
6
7 Arsenic 0.08 0.04 - 0.1
8 Rarium 0.63 0.47 - 0.89
9 Cadmium <0.02 <0.02

-U Mhraqin 5.9 4.6 - 7.1
Lead <0.2 <0.2

12 Mercury 0.017 G.005 - 0.035
13 Selenium 0 .04a <0.02 - 0.07
la 01er - <0.2 <0.2
15
16 a Constituent below detection limit in two

18

A0
:21 Fr-Septembr-975throuh Novem-er- 1985-,-a- omptsite waste sample was made
422 by combining proportionate aliquots from the samples of the individual loads

23 in a given month. hismonthly-composite sample was analyzed for the
24 -folowing key ion constituents- nitrate ion, fluoride ion, sulfate ion,
PS ammonia ion, chromium, manganese, and pH. From September 1975 until August
26 1980, multi-element metal analyses were performed on the monthly composite
27 samples via spectrography. From August 1980 until January 1981, inductively
28 coupled plasma atomic emission spectroscopy was used for multti-element metal
29 analyses on the monthly composite- sample. Beginning in January 1981 and
30 continuing through November 195;--inductively coupled-plasma analysit was
31 performed on a sample from each waste load.
32
33 Engineering personnel responsible for the chemical waste disposal permit
34 program specified-analyses for al--nonroutine wastes to determine the content.
35- -Operational- procedures- for-th*- chemka I -ste disposal--permit-system contained
36 the following guidance and-restrictions regarding nonroutine wastes:
37
38 j Ro radioactive elements other than limited quantities-of-untrradiated
19 low enrichment uranium
40
41 . No immiscible liquids, such as oils or degreaser solvents
Al

-43- W-unstabl e,- IF Ianmmable, 0-1 expl Osive sol uti ons
44
45 * The chemicals must be compatible with the bulk waste solutions
46 generated in the fuels processes. Doubtful or unknown chemicals would

.47 be laboratory testeddfor-comatibility with the bulk solution. The
48 chemicals would not: (a) form a 'scum' that would inhibit
49 -vapnrat ion, (b) formprecipitates or crystals that wouldPlug the
50 piping [flocculent precipitates would be no problem], or (c) generate
5i abnormal amounts of heat or gases
52
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Proprietary or tradf rame CEnM-Ca 1. analyzed for heavy metals
2 by inductively coupled plasma (arjon) ana ysts and for specific ions,

4
Cbatibility -testinqwhen necessary typically-Involved mixing the

6 waste in question with a sample of the nuclear fuels fabrication routine

8.
- --A-6C. -- aste Analyses Preparatory to Basin Cleanout. As discussed in

0 Section i.A-4, before-pursuing-basin cleanout;-the-wastes from each basin were
11 --sampled and -an-atyzed. The-foil owing-methodaoogy -expands -on -the -pri-or
12 discussie.
13
14 I.A-6b(1). Basin Number 1 Solids. The basic dimensions of Basin Number 1
'r are so n Figure uLA- The material to be removed was present only in the

,1r lower portion -(i.e., 95 feet by 52 feet area) of the basin. Two distinct
7-17 waste phases were present in the basin: (1) a sludge layer intermixed with a
W liquid phase residing on the bottom of the basin, and (2) a buildup of

C 19 relatively dry waste along two sides of the basin. The second stratum, which
32& appeared to be an accumulation of precipitated salt material, formed 'ridges'

- -at waste-alongthe east anA wnet odgos of the basin.

23. In order to provide representative samples of the material residing on
W411rt ttU -tU e--4a iCrT1d aS4arVd-iviEd inLU l- gds as shown in

25 Figure I.A-4. In October 1984, samples were taken from the approximate center
of the grids. Due to the presence of a liquid phase throughout the sludge,
liqud nitrfgen was used to 'freeze' core samples extending to the basin

28 floor. These core samples, frozen inside a section of polyvinylchloride pipe,
29 were removed and allowed to thaw in plastic sample containers.

31 The waste 'ridges' along the long sides ('outer' portion) of the basin
32 were sampled based upon :ne :n:eors:c ;r'c snown in Figure I.A-5. Samples
Ml -wre takaivt th4V p-ria- :ner ct Tour randomly -slected locations
34 _[designated 0-0 (Outer-zerO point), 0-2, 0-5, and 0-91. These samples also
3 f were-placed in plastic sample containers. Also two grab samples were taken of
i3f -the liquid within the 'inner' basin-grid (Figure-LA-4)Aidentified-as 1-2 and
37 1i-I4 These six samples were placed in glass containers and used in
38 persistence testing.

40 Five of I5 'inner' basin so-1d-waste-samples were randomly selected -for
-41- nlyses -The remaining 10 sampies-were to have been analyzed only I
42 - necessary to ornplete an accentable statistical evaluation of the Extraction
43 Procedure Toxicity data. These samples were taken from the grids identified
-44 --as 1-29 J_5, , 1-13,_Lnd_1r Miure I.A-41. These saples wer
45 separated into component liquid and solid phases before chemical analyses were
46- performed.-The-phases were then analyzed separately. The phase separation
_ w s-donepecaue -i;1eanout-effrt-invglvej pumping u MUnh of the liquid
40 phase as possible int nater-basi-n.--The-s-itdphase was of primary interest
49 since it was viewed as most representative of the material that would remain
0 in the basin after completion of liauid transfer. The solid phase was later
j1 fmd-n to bathe Matri-aI-f highest tox-i-ity--therefore, the assignment of
52 waste desiqnation,-based on the-analyses of this stratum, was conservative,
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2 Two of the 'outer' basin waste samples were randomly selected to undergo
3 analyses. These samples were taken from the grids identified as 0-0 and 0-9

4 -Xfigure L.A-5). The analytical tests performed were based on known or

5 suspected -constituents in the waste. To determine the content of most of the

6 metals of concern, inductively coupled plasma analysis was selected. Atomic

7 absorption analysts was sed- for determining beryl ium content (a 5 percent
8 -- -hrv4litua metal-alloy -was -used -in the nuclear fuels -fabri-cation- process), and

- ,~J . . -I

- 9 t-ray fluorescence was used to quantify the uranium content in the waste. Ion
10 chromatography testing was done to determine the concentrations of various
4 anions known to have been present in the waste (e.g., nitrate, sulfate and

AI luorId4 4I.s.

13
14 Additional waste tests were selected based on regulatory designation

- AS categories. These tests included Oersistence (only partially completed), pH
F1 (for corrosivity designation), and Extraction Procedure Toxicity testing for

-~17 seven of the eight metals parameters (analysis for mercury was not performed).

----- iAb( -asr Number 2.-Sudge. Sampling locations for Basin Number 2
2kG --waste- are--shown -in Figure I.A-6. A sampling tube was used to obtain these

1Q21 samples. The original plan was to obtain separate samples of the liquid and
"22 -sludge phase at each location. Difficulties were encountered during the

23 actual sampling, however, that prevented this goal from being realized.
-- 24 B~ad-eacfitc fy~ieded- singi ampiewcantainlinlg both liquid and

-- 27 The cleanout effort involved pumping as much liquid as possible into the

28 other basins before-undertaking sludge removal. As a consequence, it was

29 desirable to separately characterize the liquid and sludge phases. This was
30 accomplished by separating the sample phases before undertaking chemical

31 analyses.
32
33 Analyses-were-performed on--the sludge samples taken from locations 52-1,
34 S2-2, S2-3, S2-5, S2-6, and 52-8. The analytical tests selected were intended

35 to quantify the known-constiuents in tf e 7waste.-. --Tiws, multi-el ement metal
36 analysis, anion analysis, and percent moisture tests were performed. To

37 determine general concentration of organic materials, a total organic carbon
38 analysis also was performed. Specific waste designation tests (e.g.,
39 persistence and extraction procedure toxicity) were not undertaken.
40
41 I.A-6b(3). Basin Numbers 3 and 4 Sludge and Crystalline Strata. Sampling
42 of the wastes in Basin Numbers 3 and 4 and of the liquid in Basin Number 2 was
4-43 -done concurrentlv.. The samolina and analysis plan for this effort is included

44 in Appendix C.
45
46 The wastes in Basin Numbers 3 and 4 consisted of two obvious strata:
47- (1)-a-relatively wet sludge stratum, and (2) a white crystalline stratum near
48 --- the wais- andaround misciA laneous debris - that had $allen into the basins

50
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1 The basins were partitioned to yieio 40 grid intersection points. An

2 initial sampling location corresponding to one of these intersection points

3 was selected at random for each basin. From this point, other sampling
-- locations-were determined by proceeding to every fourth intersection point.

- Thus N samnling locations were-identified-for-each basin (Figure i.A-7).
6
7 In each- basin,-a sampler was-used-to--collect sludge samples from the
8 10 preselected locations. At some locations, the sludge had solidified such
9 that the sampling device could not be inserted into the bottom of the basin.
10 In these instances, a gas-powered auger was used to break up the sludge.
!1 Foliowifnrthis action-, -a--sampler was used to obtain a representative sample
12 extendinj from the top of the waste to the bottom of the basin. The samples
13 were placed in amber glass bottles and the bottles were sealed. These sludge
14 samples were identified for inorganic chemical analyses. Five of the
45 -10 sl-idge sample locations in each basin were selected at random to be
>46 sampled for organic constituent analyses. These samples were taken by the
-1 --same- lO-neral tpchniiues used for the inoroanic sludge samples, except that

48 zero-headspace sample-containers were used. Care was taken to minimize the
,9 number of air bubbles passing through these samples, and the filled sample

-- containers were either kept--on ice or- refsaoerated until the organic analyses
7 L.1 ucgan4.

23- Samples -of- the crystalline strata-in-Basin-Numbers -3-and_ Awere taken
24 Tofrom points-nearest the sampling-locations selected for sludge strata
25 sampling. Thus, 10 crystalline samples were taken from each basin. These

--26 camnlas were obtained by breaking off a portion of the stratum using a hammer,

Z. chisel, or other appropriate tool. Crystalline samples were placed in amber
28 glass bottles and the bottles were then sealed.
29
29 A-cain- to4a-was used- -ocontrol and document the shipment of

samples from the 1834 Basis-tathe vaboratory; -Once received at the
32 analytical-laboratory, pairs of sludqe samples identified for inorganic
33 -analyses-were combined and homoenized.--Thus; the 10 sludge samples from
34 Basin Number 3 were combined to form five composite samples. These composite
35 sama-es consisted of the followinq pairs: 3S-1 and 3S-2, 35-3 and 3S-4, 35-5
36 and 35-6, 3S-7 and 3S-8, and 3S-9 and 35-10. In a similar fashion, the ten
37 Basin Number 4 sludge samples were combined to yield the following composite
38 samples: 4S-1 and 4S-2, 4S-3 and 4S-4, 4S-5 and 45-6, 4S-7 and
39 4S-8, and 4S-9 and 4S-10.
40
41 Crystalline strata samples were also combined with sample pairs as
A* follows:
43

-- 44 Basin Number 3: 3C-1 and 3C-2, 3C-3 and 3C-4, 3C-5 and 3C-6,
45- 3C-7 and 3C-8, and 3C-9 and 3C-10
46
47 -- Basin-umber 4: 4C-1 and 4C-2, 4C-3 and 4C-4, 4C-5 and 4C-6,
48 4C7 and 4C-8, and 4C-9 and 4C-10.
49
so The samples identifiec for orzanic analyses were tested individually,

--51 with -no attempt having been maae to orm rmposite samples.
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1
2
3

6
7
a
9
10
11
12
13
14

,6
17
A V

z 21
M2
23
24
25
26
27

-22
29
30
31
32
33
34
15

Test

Inorganic analyses-(performed
on -f ive --composite -sludge sampil es
411U T1YVC lWV~JUUIL6t l-T7~LI 411 1
.*..nd.. .ivC.rsit -k lline\
ZLL4~ lilJI'cz i I Vill VOI.II UO

Inductively coupled-pi-asma -

(Method 6010, EPA 1986)

Ion chromatography

Percent moisture

36 Uranium

Organic analyses (performed on
five sludge samples from each
has in

Total organic carbon
(tIs+hod OA rDA 1986)

lk-ht i - rganic -compounds
(iliethod 8240, EPA 1986)

Test Caoability

Inorgantic analyses

Multi-elemen-t metal analysis for: aluminum
antimony, arsenic, barium, beryllium,
boron, cadmium; chromium, cobalt, copper,
iron, lead, lithium, magnesium, manganese,
sodium, nickel, potassium, selenium,
silver, strontium, thallium, tin, vanadium,
zinc, zirconium

Anions: fluorine ion, chlorine ion,
nitrate ion, nitrite ion, phosphate ion,
sulfate ion

Percent moisture

Uranium

Total organic carbon

Various volatile organic compounds
including tatrzrhloroethane and
1,1,1-trichloroethane (see Tables I.A-13
and I.A-14 for additional constituents)

Four tests were selected specifically to determine designation per
applicable Dangetous waste Regatans. These--tests- were concerned with the
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The analyses program had two primary goals:

Obtain a general chemical characterization of the wasta

*Perform tests -specifically-desislId U C4011 is1 designation in
accordance with applicable dangerous waste regulations.

In addressing the first goal, analytical tests capable of quantifying a
wide range of known or potential chemical constituents wete given preference
over tests aimed at a specific constituent: In instances where acceptable
multi-component tests were not available, analyses for key individual
constituents were requested. The following chemical characterization tests
were selected.

37
38

9 a
A ^

41
42
A'2
43 -

44
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47
48
49
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P - corrosivity, reactivity, extraction procecure toxicity, and persistence
designation categories. The corrosivity, reactivity, and extraction procedure

-3- toxicity tests were performed on the 20 composite samples (five crystalline
4 -_ and five sludge strata samples from each basin). The 10 sludge samples
5-- identified for organic analyses (five-from-each basin) were subjected to
a persistence testing.
7

The corrosWl ty and-persistence tests were conducted in accordance with
9 the methods specified in Ecology 83-13 (Ecology 1983). The extraction

--i----procedure toxicity testing was in accordance with the procedure-specified In
1- ---SW-846 (EPA-1986c);-with-te-exception-tht the-samples were tested only for
12 the eight extraction- procedure--toxic metals. Testing for the six organic
13 materials (herbicides and pesticides) on the extraction procedure toxicity

-- lt Was-rfot pursued since records showed that these types of materials Were
15 not discharged into the 183-H Basins.
16

-- he-reactivity testing was done in accordance with a procedure developed
'8 bythe testing laboratory. --This test consisted of mixing the waste samples

tt water and noting any reaction (i.e., foaming, bubbling, smokIng). The
2g -aboratory rocedure-inclded tests-for re-actvity when the waste was mixed
21 with ncentrated acid and caustic solUtions as we-U-. This testing was

-Q 22 performed on the 183-H Basins wastes samples, but the results are not
2L pertinent to designation since acid and caustic reactivity are concerns (from
24 a reactivity designation standpoint) only when the waste contains cyanides or
25 sulfides in dangerous concentrations.

The laboratory that performed the sample analyses had extensive previous
2- experience in-SW846_analyses__A qii--ty_ assurance and quality control
--- a program-had been established to ensure that all tests were performed in

- 30- accordance-with the procedural requirements, including the analysis of spike
31 and duplicate samples at specified frequencies.

4 I.A-6b(4}. Basin Numoer 2-Liquid. The Basin Number 2 liquid was
34 -sampied-in accordance withtheplan presented in Appendix C. The basin was
35- --partitioned -to yel-d 40-grfd intersectian-points. -- sfve intersection points

-36 -were randomly selected for samp ing (Fiure i.A-8).

3Using a %coliwasa' (composite liquid waste sampler), a full column of
39 liquid was__btainetw each .of-he-fiyvesamplin locations --A portion of each
A samrpiwas-poured into two amber glass vials. The samples were handled so as

-- 41 to minimize contact with air bubbles, and the vials were completely filled
42 before being capped and sealed. These vials were kept either on ice or
43- refrgeratnduntiLanayses-for organic-constituents ware undertaken.
44

it _a~ hIPS 4S61 I VSresete- locations. Tnese samples--were -pl-aced in amber glass bottles and
47 -the battles were then--sealed. A chain of custody fom was used to eantrol and
q4 -document the siipment of the amp-i-es--from- t-he basin to the analytical

AA IUJI LI I

-0
--- V -- E ntit ewfor-wnorganic-anayses were subjected to the same

52 battery of tests as those performed on the Basin Numbers 3 and 4 sludge and
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Figure I.A-8. Sampling Locations: Basin Number 2 Liquids.
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crystalline samples (see dscussion In precedhic -mttrn). e organic
anai-ysas -aIsa were idenvical ta ;nose seeca -r te Sasin -Numbers -aand 

__3_ characterization-efforts. -Likewise, the-waste designation tests (reactivity,
C & riz stQi-tity, eXtrtatiVn oRmCadir tixicitv. and _ersistence) parfnrmed on the

- 5 Bas-in-Number 2 TiquId samples were the same as those provided for Basin '

- I.A-6c. Sampling and Analysis to Verify Cleanup and Decontamination. As
-9-- -waste removali-from each-of-the-183--H asiras bas been completed, a basin
10 cleanup and decontamination program has been-undertaken. The adequacy of this
11 effort will be verified in accordance with the concrete sampling and analysis
1_ Plan presented in Section .8-4c().
13

14
_-15 I.E. CONTENT OF CLOSURE PLAN
Z26

-7 This section describes the 183-H Basins current status (November 1,
-u-i8 aft identifies the proposed work necessary to comptet final closire.
19
2ia RCRA/CERCLA Interface--A major issue concerns the applicability of the
21 183-H Basins (RCRA) Closure/Post-Closure Plan to the future RCRA past practice

&'22 remedial investigation/feasibility study; since the 183-H Basins and other
23 sites (100-HR-1 operable unit) have all been identified as contributing to the
24 environmental contamination.-_The unresolved issue concerns the appropriate

methodology and action levels to remediate the 100-H Area groundwater
contamination plumes, which have emanated from several point sources,

-7 -includiNg thg 1.Ztbs. Yarfc-oo'-dirtioa, groundwater remediation
28 wi I be addressed in the forthcoming revision of the 183-H Solar Evaporation
29 -8asins FinalStatus Post-Closure Permit App Ucatian.
30
31
32 1.8-1. Description of Fina. .sur
33
34- - _ This section-provides a description-of how-the dangerous-waste-management

-35- unit (183-H BasinS)will be Aldsed in accordance with the closure performance
36 standards of WAC 173-303-610. This closure plan addresses the complete and

-11-37 --maximum extent of all closure activities.. Since the early 1970's, the overall
38 4cerational stratagy -for the 1-H-Gass-has been to minimize the volume of
39 liquid wastes by natural (solar) evaporation. Since 1985, when the original
A_ Part A--a-sl-lcatt-n-s-submitted, the overall closure strategy has been to

X:i 4177document the extant-of the 183-H Basins -contairnant migration (soil
-& 44MwpIJnU,, to-remove selective contamination if it allows clean closure, and
43 otherwise, to limit soil removal and to close with a RCRA landfill cover.
44
4SLJ-4aCurrent -Status.- _$h 18T3- Basins have-not received--dangerous-waste
46 constituents since November 1985. As of September 1988, all the remaining
47, sludge materials have-been removed from each basin. During 1988 and 1989,
48 Basin Numbers 1 and 4 were partially decontaminated by wet sandblasting ----From

-----4- Thune to December 1989 the remaining liquid wastes, which existed only in
Basin Numbers 2 and 3, have been removed and solidified into 55-gallon drums
and transported to the 200 West Area Central Waste Complex, Retrievable Waste

1-67 09/25/90 1:42nm
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1 Storage Facility. The remaining crystallized materials and the Hypalon liners
2 will also be removed, then Basin Numbers 2 and 3 will be decontaminated.
3 Starting-In-December 19S9,-the soils beneath Basin Numbers 1 and 4 were
4-- smptedand anaryzed to-documenttcantamintant -migrat ion. - Following full
5- --contami-nant profiling, the basin structures will then be demolished to provide

-6-- access for-selective -removal-of possibl-e-Miqhl-y contaminated soil hot spots.
7 K RCRA approved cover will then be constructed over the site to complete the
A .lneto ms a lsnd44411

10 Last summer, in addition to the solidification of the 183-H Basins'
11 liquid wastes,_the accumulated 10,000 gallons of purgewater has been used for
12 equipment washwater, intermixed with the liquid waste, and solidified. The
13 purgewater results from the 100-H Area groundwater well monitoring activities.
14 Any remaining purgewater will-be consumed during future 'liquid' waste

713 solidification processes as will other equipment washdown, precipitation, or
16 interstitial liquids from the crystallized materials removal processes in
47 Basin Numbers 2 and 3.

v78
49 I.3-lb. Closure Activities. The following summary describes each of the
20 closure activities; detailed discussions are provided elsewhere in this

02 1- -4ocument.- -To assist -the raader, -appropriate referencing indicates where
22 detailed expansions of respective activities may be found; activity numbers
23 have also been assigned to correspond to the appropriate blocks in
24 Fioure 1.8-1. As shown in Figure I.B-1, the closure process consists of

mnl9'4nIe work activities. Also Section 1.8-2 contains copies of current
- 26- photographs and Section 1.8-7 discusses the schedule for closure on an
27 activity-by-activity basis.

29 A definition of the terms is necessary in order to accurately describe
30 the closure activities and processes; these terms are as follows.
31
32 Contamination--Dangerous waste residue and/or radioactive residue.
33
34 Crystallized solids--When the liquid waste evaporated under normal
35 conditions, a specific quantity transformed into a crystalized solid
36 material.
37
38 Resdusr--Remaining adherent scale or trace materials either impregnated
39 in the surface of the structure or equipment surfaces after vigorous removal
40 of all liouid and sludoe.
41
-42- iuda--Remaining particulate solid) matter and precipitate.
43
44 Sail--Earth, sand, or gravel; including the backfill upon which the 183-H
45 Basins were constructed.
46

- 47 The-following work tasks comprise the major activities for closure of
48 the 183-H Basins.
49
50
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Activity 1: Cancerous Waste Volume Reduction--As of November 1, 1989,
- all liquids in Basin Numoers 2 and 3 nave been evaporated, transformed into a

3 crystallized solid form, or solidified and removed. Some liquid remains in
-4 -the f4terstitttil -soltd-material, and -as - it seeps --out, the liquid -will be

___5 combined with other-liquids (e.g., precipitation, washwater/purgewater) and
6 solidified. The total liquid volume reduction during 1989 has been estimated
7 -at- 94,000-gallons,-The- remanitng wastes is- now An solid form and has been
& estimated at 12,i0O cublc feet in Basin Number 2 and 8,700 cubic feet in

9 Basin Number 3. Since all of the original liquid wastes have been removed
10-- from the 183 H Basins, further volume reduction is not anticipated; and thus,
11 this activity has been closed.

i4tv'2:--Scid-siudce)-Waste Removal -AFor Basin Number 4, this
14 activity was completed in September 1988, with the removal of approximately
15 5,280 cubic feet of sludge. The sludge was packaged into U.S. Department of
-16- - Transportationaipproved- 55-gall on- drums;- along-with absorbent materials to
17-- absorb any free-standing 1iquids, and-the-drums were shipped to the 200 West
187- --Area-Central--aste-awl-,--Retrlevable Waste Storage Facility. Following
19 liquid-wastes-removal from Basin Rumbers 2 and 3, the remaining crystallized
20-- sol1ds and-the-Hypal'n liners will be removed, packaged in U.S. Department
21 of Transportation-approved drums, and shipped to the 200 West Area Central
22 Waste Complex, Retrievable Waste Storage Facility. Details of the solid waste
23- removaT process are presented in Section I.8-3c(2).
24

- Activity 3: Liquid Waste Removal--As stated in Activity 1, all free
--standing-liquid wastes-h-ave-been -removed--by evaporation, transformation, or

27 solidification. An-estimated 33,760 gallons of liquid evaporated from
28- September 1-988 through-October 1989, the remaining waste has transformed into
29 a crystallized solid (approxinately 21,900 cubic feet)-and-60,000 -gallons of
30 liquid was solidified. Any liquid waste draining from the crystallized solid
31 -- material, from bas -clinu:. rd/or resulti-na from precipitation will undergo
32- the solidification process. *essi e solitification prcces arm

2-resantad ii eci .a-3c(::.
!A

35 Activity 4: Waste Ois:osai--Routinely, all loaded drums are being
i6 manifested-and transported per WAC 173-303-190 from the 183-H Basin: to the
37 200 West Area Central Waste Complex, Retrievable Waste Storage Facility (about

-7-3itS-) At-he entra-*sw ampe0-te druMas -are placed i-a- mixed the
_39- wasta storage facility until a permitted disposal facility becomes available.
40 All the-roads-that are used, are within the confines of the Hanford Site
41 restricted area. Additional information on inventory removal is located in
42 Section I.8-3c(2).

44 --- -- asin-decntsmination began in October 1988 with the cleaning of Basin
45 Number 1. All concrete surfaces within the basin were wet sandblasted until

- -yj siblt-cleanq--Th. basin was--marked off ittI-oatbv--r- fot-
47 facilitate the sandblasting work by ensuring uniform coverage with the
4-8- sandblsting-grit.- -The sandblasting material used was garnet (mesh number 36)
49 with water. The water used wasminimal and readily evaporated. The spent

' grit was packaged as dangerous waste in the same manner as the sludge material
(described in Section I.8-3c(2)]. In addition to cleaning the concrete

lz- -surfaces,-the-large concrete pieces, consisting of flocculator equipment
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I supports and walkway sections, were also cleaned and stored in the south end
2 of the basin. Basin Number 4 was subsequently and similarly cleaned in
3 September 1989, with wet sandblasting, which removed all loose butyl liner
4 material and visibly cleaned all remaining surfaces. Basin Number 4 was also
5 marked off in a grid fashion to ensure uniform cleaning coverage. A detailed
6 description of decontamination removal of dangerous waste residues is
7 presented in Section 1.8-4.
8
-9 --- The cleanup of structures and equipment began in October 1988 when Basin
10 Number 1 decontamination efforts started. Cleaning agents and solvents have
11 not been used for any decontamination. All rinsate (water and abrasive
12 --material) hat-been collected attthetbasins' low points, treated as
13 contaminated waste, solidified, and packaged for waste shipment. See
114 Section I.S-A for more information.V,

6 Activity 5 Congrt e amplIn and--tina--Some sampling and testing
47 -beganin October 1988 when decontamination started. Areas of the concrete
I8 surfaces that were not exposed to liquid wastes were sampled and analyzed to
19 assess the effectiveness of the decontamination effort. A detailed
;20 description of this work and of the decontamination criteria are presented in
21 Section 1.8-4. Starting in 1991, all basin concrete surfaces (wall and
22 floors) will be sampled and analyzed to determine and establish the residual
23 contaminants that will remain in the demolished structure and be buried under
24 the RCRA cover as proposed in Section II.B.

26 Activity 6: Facility Demolition--The 183-H Basins will be demolished
27 using standard practices, such as a wrecking ball, bulldozer, etc. This work
28 is-expected ta begin in Janiry 1992.- Disposal of the uncontaminated rubble
29 will be in the clearwells, due south of the 183-H Basins (Figure 1.5-2). Use
30 of the clearwells is-based on the assumption that the 183-H Basins' facilities
31 and underlying soils are, or will have been, adequately 'cleaned' so that they
32 can be classified as nonregulated wastes, i.e., clean closure. However, if
33 contamination-remains after decontamination attempts, then the rubble will be
34 demolished and compacted for in situ disposal in accordance with
35 WAC 173-303-610. In situ disposal also will be in accordance with the method
3-6--- for -determi-ni-ng-the allowable residual cantamination level (ARCL) as described
37 by Napier (1988). Other storage or disposal options based on dangerous and
38 radiozativa waste combinations may be used as indicated in Figure I.B-1.
39 Section 1I.-4 contains further details on this subject.
40

41- Activity 7- Cantaminated Soil Sampling Analysis--The sail sampling
42 analysis is being accomplished in two phases. Phase 1, shallow sampling,
43 began in December1989 with the soils immediately below the concrete floors of
44 Basin Numbers 1 and 4. Both of these basins have been cleaned out and core
45-- holes are being drilled through the concrete floors to access the soil.
46- Samples will be taken and analyzed to determine if any 'hot pockets' of
47 contamination exist under the basins. Phase I soil sampling will be completed
48 when the soils below Basin Numbers 2 and 3 and the berms along the outside of
49 the basins, have been sampled. n -additon -todetermining locations of hot
50 spots,---the- Phase--I samp-i-i-nc--effort -i- -p-rov-i-de the bas-I s--for-optimizing the
51 location of sample points for Phase Il (beep vadose zone sampling). Phase II
52 will be performed with cable tool drilling equipment to provide information,
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1 beneath and around the 183-H Basins, on tne size, extent, and location of any
- contamnated soriumes. All of the concrete core holes, and other sampling
3 excavations from both samping phases-w-ill be immediately backfilled and
4 suitabtly sealed following-the sample-taking; to-preclide-prectpitation and/or
5 contaminant migration. See Section I.B-4c-for more details.
6
7 Activity 8: Cover Installation--Final closure of the 183-H site
8 addresses the installation of a RCRA cover to confine any remaining (in situ)
9 wastes for a minimum of 30 years during the post-closure monitoring period.
10 A cover design is provided in Section II.B that is based on WAC 173-303-665.
11
i Atvi-tv 9:- -Certift--of Closure--A state of Washington registered
13 professional engineer will provide the certification of closure. This
14 activity requires ongoing monitoring (started 1988), with the final effort

I-5 reourin- two months prior to> submitting the certification (October 1992).
1-6 See Section I.C for more information.

218 Activity 10-and 11: Groundwater Monitoring and Post-Closure Care-- As
9 pat of the final design of the-RCRA caver-and-associated closure events, a

W Westingnouse Hanford Company quality assurance program plan will be applied to
21 the 183-H Basins post-closure activities (e.g., groundwater monitoring and

22 past-closure care) affecting the quality of project items or activities
o engineering, procurement, operations, maintenance, and associated

24 administrative controls. This plan will cover all work elements that are
25 variously called quality assurance, quality control, quality engineering,

N- nnarations, and maintainability engIneering, regardl ss of the organization
27 doing the work. Quality assurance activities will be coordinated, combined,

--28- and integrated to provtde an effective and efficient application of available
29 resources. The performing functions required for implementation of the
30 quality assurance program are the responsibility of the 183-H Basins closure
--31--- project organization. Independent overview of all operations and activities
32- is the responsibility of the Westinghouse Hanford Quality Assurance
33 organization. Groundwater monitoring and post-closure care are specifically

_34 addressed in Section Ii.A.
35
36
37 i.B-4. Idefntficatin-of Maximm Extent
38 of Basin Storage/Treatment Operation
39
40 As required by Wac 173-303-610, this section provides information
41- pertaini-ng t the extent of the 183-H Basis- sol-ar evaperataon-operations.
42 As discussed in Section I.A, the purpose of the 183-H Basins was to provide a
43 meansvof Waste reduction by natural evaporation for the liquid chemical wastes
44 resulting from the 300 Area (N Reactor) fuel fabrication facilities. The
45 natural evaporation (treatment) process involved temporary storage of the
46 wastes in order for evaporation to occur. Figure I.B-3 illustrates a complete
47 filter plant _(100-D Area)_: which tynifies the 183-H Basins prior to demolition
48 of 12 basins and use of the remaining 4 basins for solar evaporation. The
49 adjoining clearweUls also were letu ntact torfuture use-asia disposal site
50 for clean debris. Figure I.B- ust-ates tne Dnysical relationship of the
51 183-H Basins to the cearwels anc :ne .O5 Reactor. Prior to solar
52 evaporation usage, -4=oot ain nK -ence was installed around the
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183-H Basins and the 16-incn diameter floor drains in tne four sedimentation
2 basins were sealed by filling witn concrete.

-4 - In 1973. when solar evaporation activities at the 183-H Basins began, a
5 temnnrarv truck unloading line for waste transfer to the 183-H Basins was.
6 installed at the northeast corner of Basin Number 1. Subsequently, a second
7 temporary line was added for the other basins, and a 2-inch fresh water line
8 was routed from an existing 8-inch fresh water line (sanitary and fire hydrant
9 use) to the northeast corner of Basin Number 1. The 2-inch line allowed the
- fr shtng-of thw-tnnsport truck ardzsuwvoading Ies-, and providM-A2 w2tar

-11- suppl-y for the safety shower. The 2-inch fresh water line was not used to
12 contain or transfer waste. Used 'fresh' water (rinse water) was flushed from
13 the trucks, unloading lines, and the safety shower drain into the basins.
14
15 The 183-H Basins began operation- fn JuTy 1973 when liquid was pumped
15 into-Basin-Number 1. Subseauentlv. leakage was suspected to have occurred
17 from this basin and was apparently sufficient to contaminate the groundwater.
18 The basin was then removed from service. From 1977 to 1978, Basin Numbers 2
-19 and 3 (with sprayed -on -liners)Y wer-eiput into use, and in October 1982, Basin
2N Number 4 (with a sprayed -on liner) was initially used. The last addition of.

-21 waste -into the -183- Bas-ins was it-November -985.

23- I.B-2a. Physical Description. The 183-H Basins are aboveground structures,
24 each containing a deep sedimentation basin and a shallow flocculation basin
-9 (Figure I.B-5 shows the basin and dimensions). The flocculation basin is
-a- -45 feet 6 inches-wide, 33 feet long, and 9 feet-6 inches-deep. The

27 sedimentation basin is 53 feet 6 inches wide, 95 feet long, 16 feet 6 inches
-28% deep at the north end, and 15 feet 6 inches -deep at the southend.-- The
29 183-4-Basins-are canstructed above ground and have earthen berms on three
30- sides. The northside berm was added to provide an asphalt covered driveway up
31 to the basin deck level tc :e-- 4 t the tank truck to unload the chemical waste
32 by gravity flow.

34 1.B-2b. Construction. In 1949, the 183-H Basins were constructed with above-
35' arade. cast-in-place concrete. All concrete work was specified in accordance
36 with the American National Standards Institute/American Concrete Institute
37 (ANSI/ACI) 301, Section 3.5 (ANSI/ACI 1985). Specifications for the concrete
38 Included a-minimum compressve- strength of 3,000-poundsper- square inch at

--39- 28 days, -and-ra mix as dry as possible, spaded and vibrated to produce a sound,
40 dense, water-tight construction. The slump requirements were 4 inches
41 -maxtmum. -The.eMient -type (Type II, low aikali was- i-n accordance-With
42 American Standards=Testntn MaterialASTh) r150 (ASTIm 1986c), and the
43 aggregate met ASTM C33 (ASTM 1486a), maximum size of 1.5 inches. The rebar

-44 was ASTM A615 (ASTM 1986b) deformed grade 60, and the welded wire fabric met
45 nASTM AIMS (ASM 1985).
46
47 Before being used for the collection of wastes, the 183-H Basins were
48 modified to seal openings and to install a surfacemounted pipeline for
49 filling purposes_(Figure-.B-5). The distribution flume and gates were above
-2 the proposed liquid level and would not be used to confine the wastes., The.
a steel flume gates in Basin Number I were removed leaving the gate openings.
52 The gate openings in Basin Numbers 2, 3, and 4 were sealed by filling with
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concrete to increase their capacity. in 1977 the walls of Basin Numbers 2 and
3 were sealed by spray coating with a black polyurethane material. This
material experienced some degradation from sunlight resulting in the 1982 use
of a white butyl and Hypalon coating for Basin Number 4.

Subsequently, -another -set-of -liners-(double-contai-nment)--were--added -to
Basin Numbers 2 and 3. These liners were a 36-mil Hypalon-membrane sandwich
reinforced with a polyester geotextile scrim. The liner in Basin Number 2 was
installed in 1986, and the liner in Basin Number 3 was installed in 1987.

.3-2c. CurrentfPlotographs. Figures T.8-S through 1.8-9 illustrate the
conditions as of November 1, 1989 for each of the b.asins.

Basin Number 1: Dry with all liquid and sludge removed; contains
'cleaned' concrete rubble consisting of walkways and support columns. The
sedimentation and flocculation basins have been decontaminated by wet
sandblasting, which has removed 1/8 to 1/4 inch of the concrete surface and
exposed the aggregate.

asin _Number-2: iThibasin was lined with a 36-mil Hypalon liner to
-provide -double containment. -- -AF1-i-quids--have-been- removed- and solidified.

- A puddl-e from recent precipitation can be see in Figure I.B-7. The remaining
crystalline material is 29 inches deep and is approximately 13,200 cubic feet.
Some liquid remains trapped in the-interstitial -voids-in the crystallized
material. -When sufficient liquid accumulates from precipitation or drains out
af thalidcrystalied ttria y t-wiTr asol idrfled. Ther13,200 cubic
feet of solid material was originally 98,540 gallons of filtered liquid that
has precipitated/transformed during the 1989 evaporation season.

Basin Number 3: The sedimentation portion of this basin had a 36-mil
Hypalon liner installed to orovide double containment. All free-standing
liquid-has-been-removec. -e emalnic crystalized solid material is
22.5 inches deep (approximately 3,700 cuoic feet) and results from the

-riginai- 64B9S ga14aIV, s I ttd- -tigut idt4 trt tras undergone evaporation and
liquid solidification. The flocculation basin contains the liquid
solidification equipment; the batch mixer, hoses, pumps, and several 55-gallon
drums filled with solidified waste undergoing curing and several empty drums
awaiting to be filled.

Basin -mbr -4: - li-uid and sludge have been removed. The small
-quantity-of water shown in -Figure 1.8-9, is from-recent-precipitation. This
--basin-has-been decontaminated by wet sandblasting. The basin's concrete was
coated with a thick grey butyl material followed by a white layer of Hypalon
sprayed on top, this material still remains after the sandblasting cleanup.
A smal tracked, front-end Joader is shown in Figure i.8-9. Typically this
front-end loader has been used during the sludge removal operations, and will
be_ used agair.za as&sin_therimavaP of-btcrstaiTized solid materials
rrom Basin-Numbers 2 and 3.
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1 I.B-3. Removal and Management of Dangerous Wastes
2
3T -is section addresses tne maximum inventory of wastes held in the
4 183-H Basins. -Section i.B-3a provides the maximum capacities and the
5 estimated inventories during the life of the 183-H Basins. Section I.B-3b
6 is the detailed description of the waste removal process.
7
8 I.B-3a. Estimate of the Maximum Inventory of Dangerous Waste in the Basins.
9 --This section presents the data and calculations that document the volume of

10 waste that has been in-the 183-H Basins.
11
12- - ;-3a(1).- Maximum-Possibie--Inventory Expressed-as Capacity Vol nes.
13 The maximum possible capacity for the 183-H Basins (collectively) remains at

-14 -2t167,AA0 gallons, The maximum capacities of each of the four 183-H Basins
-15 ar giveninTable-I.-B-1. The waste collection periods, as shown in this

16 table are the consequence of either basin modifications to increase capacity,
17 -or the- begi-nning- o-f -basin use -after preparation- to receive waste. The

internal dimensions of the four 183-H 8sns areth same except that the
9 EI asin Number 4 sedimentati-on basinAis 5.S inches narrower than the other

20 basins. An isometric view of a typical basin is shown in Figure I.B-10,

22 The maximum liquid capacfty for Basin-Number I is-limited by the overflow
23 point at the bottom of the distribution flume gates on the north wall of the

-24 -lacculatior basin. Because the flume gates have been removed, the maximum
)S possible liquid depth is 11.75 feet from the low'point of the sedimentation
5 basin to the overflow level. The maximum liquid capacities for Basin

27 Numbers 2, 3, and-4 are limited by the overflow point at the lip of the
-24 -effluent-flume at the south wail of each-basin. -Themaximum possible liquid

29 depth is 13 feet from the floor at the south end of the sedimentation basin to
30 the overfTow level. The greatest possible capacity was obtained in
31 September 1983 when the distribution flume gates on the north wall were
i concrete pgged r - a;1t GL:Z T, - - The sates for Basin Number 1
3& were notplugged- tecause-;z& -fa 5in- Nsumoer for waste collection had been
34 discontinued.

36 - - -3a(2). Maximum Inventory Expressed by -Actual Waste Volwmes and
27 - Types. The-remaining- inventory-of-wastes is distributed between Basin
38 Numbers 2 and 3. -Basin-Number 3 contains an estimated 8,700 cubic feet of
39 crystallized solids and Basin Number 2 contains an estimated 13,200 cubic feet
40 of crystaliized solids. _ _BasinNumbers 1 and 4 have -eert cleaned of _all waste
41 sludges and liquids, and decontaminated in preparation for soil sampling.
42
43- A history of waste collections and basin operations is summarized below:

45 1973 - Beginning of waste coiection iM Basin Number 1
46
47 1974 No-waste pumped into basins
48
49 1975 - Continuing use of Basin Number 1

51 1977 - Sprayed-on liners installed in Basin Numbers 2 and 3

1-89
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lable I.B-1. Maximum Basin Capacities.

Waste collection

1973

June 1978

December 19713

October 1982

-pe od

- June 1978

- December 1971

- Octber 1982

- September 191

September 19133 Presentc

Total
maximum
capacity

468,000

1 936,000

1,4104,000

13 1,967,000

2,1167,000

asIn iNumberj[

468,000

468,000

468,000

468,0100

468,000

Basin cipacktI s (gal)
flasin Numberl. iwasn Number iI

ai

468,000

468,000

468,000

a

a

468,000

468,000

Ptasin Nimber 4

a

a

463,000

563,000b

a Basin not in service.
b Capacity increase by plugging flume
c Last shipment was November 1985.

gates.
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2 - Use of Basin Number 3 began
3 - Liquid from Basin Number 1 pumped into Basin Number 3
4
5 1979 - Beaan waste collection in Basin Number 2 after installation of a
6 sprayed-on liner
7 - Alternating use of Basin Numbers 2 and 3 after installation of a
a sprayed-on liner in Basin Number 3

10 1980 - Basin Numbers 2 and 3 in service
11
12 1981 - Basin Numbers 2 and 3 in service
13
14 1982 - Butyl/Hypalon sprayed-on liner installed in Basin Number 4

-- Beginning of-waste collection in -Basin Number 4 after installation
of a sprayed-on liner

S-1983 Al-ternating use of Basin Numbers 2, 3, and b
S Capacities of Rasin Numbers Z.- 2,and A inresed by plugging

distribution flume gates

-- 94- Lunt lnulng use-of-Basin Numbers 2. 3. and 4

24 1985 - Continuing use of Basin Numbers 2, 3, and 4, then ceased
25 in November
26 - -Sl-udge--removed -from Bas-in Number 1
27 - Chemical disposal shipments to 183-H Basins terminated
20

29- -1986I iqui-d pumped- from_'asin Niumber 2 into Basin Numbers 3 and 4
30 - Sludae removed from Basin Number 2
31 - Hypalon liner installed in Basin Number 2
32 - tltered-Tiquid from Basin Numbers 3 and 4 transferred to Basin
i3 Number 2 for assured containment
34
35 1987 - Sludge removed from Basin Number 3
36 - Hypalon liner installed in Basin Number 3
37
38 1988 - Sludge removed from Basin Number 4
39 - Basin Number 1 decontaminated by wet sandblasting
40
41 1989 - Liquid waste solidification started/completed in Basin Number 2
42 - Liquid waste solidification startedcompleted in Basin Number 3
43 - Basin Number 4 decontaminated by wet sandblasting .
44 - Basin Numbers. 2 and 3 undergoing final waste (crystalline) removal
45 - Phase I soil sampling initiated in Basin Number 1
46
47 1990 - Phase I-soil sa-mpling-continues in Basin Numbers 1 and 4
48
49 As discussed in Section I.A-3, the major quantities of wastes transferred
50 to the 183-H Basins were 'routine' wastes from the 300 Area fuel fabrication
51 facilities- Routine wastes were over-neutralized-withcausticn materials and
52 then transported v4 a tan tucktt e I3-H Basins unloading areas. Certain
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1 'nonroutine' wastes were added to routine wastes crior to transport. Other
2 nonroutine wastes were added directly to tne 183-H Basins. Taole I.B-2
3 summarizes the routine and nonroutine Was-es. Tables i.-i tnrough I.A-4
4 provide details of these wastes.

6 Table I.B-3 provides a summary of the estimated annual waste inventory
7 for each basin.- The estimates -include the -effects of--vlume increase due to
8 annual precipitation and volume decrease due to annual surface evaporation.
9 -Supporttna calculations and estimates are provided at the end of

10 Section I.B-3a.

12 The extent and magnitude of contaminated soil below and around the
13 183-H Basins cannot be known until a soil sampling program is completed.
14 An ultra-conservative estimated maximum quantity of potentially contaminated
15 --soil-is 530,000-cubic feet,- assuming that the vadose so il column (volume)
-16- heneath-Basin Numbers 1 and 2 would have to be removed. Actual designation
17 -of the soil contaminants and determination of the quantity of contaminated
it - soil-must-be-determined-by physically sampling and analyzing the sail
19 (ortinn T R-4r.

21 1.B-3b. Calculation of the-Maximum Basin Capacities. The nominal basin
22 - dimensionsare-shown in Figure I.B-5. The basin volume is reduced from the
21 nominal value by the thick-ess of the walls-and by the fillets around the
24. periphery of the floors. The volume of Basin Number 4 is also reduced by a
25-- thicker side wall-on the-west side. Because the slopes of the floors, walls,
26 and fillets are uniform, average dimensions are used.
7
a I.S-3b(1). Maximum Volume of Basin Numbers 2 and 3 with Distribution
L- 2. l m. Gates Plugged.- Inthe- sedientation basins,-the-depthS to the overflow

30 lip of the effluent flume measured at each end of the sloped floor are 13 feet
31-- and 14 feet. - The average depth - (13 + 14)/2 - 13.5 feet. The basin length
32 is 95 feet.

34- The-nominal basin widtn 0' 53.E fee s reduced by one-half of the full
35 -- wall thickness for each side multiplied by two to account for both side walls.
36 Because the walls are sloped, the average width is calculated at the midpoint
37- of-the maximum linidl lavl.
38
39 Maximum liquid depth at midpoint of the basin is 13.5 feet, thus the
40 average basin depth should be measured at 13.5/2 or 6.75 feet. The average
41 wall half-thickness-at-a depth of 6.75 feet is 0.79 feet, or 1.58 feet for
42 both walls. Ths e effective -width -for -volume calculations is
43 (53.5 - 1.58) A 51. Q foot
44
45
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Table 1.1-2. Waste 'Added to 183-H Basins.

1
2
3'
4
5'
6
71
8

10:
III
12

13

14

15

16

17

18

19

20

21

22-

23

24

25

26
27
28 Total 2,555,000

a No direct

Routine and nonroutine
volume transported
wi th anker iall

Annual
inventory
addiion
will-

19,000

0

142,000

127,000

155,000
81,000
75, 000

164,000

153,000

201,000

206,000
41,000

406,000

416,000

5 369,000

2,542,000

Nonroutine trans-
ported wijThJAnknr

I Solid Liquid
iLk .Lt4

Ba SIns
in

1

3

2,3
2,3 

2,3,4

2,3,4

2,:3,4

0
0

750
5,738

500
65

200

1,241

1,035
305

410

13
1,022

315
490

12,084

Nonroutine direct

Solid Liquid
IEL UIiLL

0
0
0

32
78
0
0
0
01

01
a.

110

0
0

0

0

0

5,500

0

3,600

2,325

500
a

0

0

0

1,151B

1,764
'0

0

0

0
0

35

0

0

0

0

2,957

additions were made to the 183-i Basins after 1981.

19,000

142,000

127,00)

155,00()

75,000

75,000

160,000
151,009

200,000

206,00)
41,000

406,000

416,000

369,00

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

198 &
I

(2~
bY-

t
w.
0'
tn

IA ~.

0-~
4-

- CD
LA) C

'0
t-. ~')

11,925



Year

1573 (second hallf)

1974

1975

1476

1977

1978 (first half)

1478 (second half)

19

1981
19 12

198 2 (third quarter)

1983

194

1985
1985

Table 1.13-3

Basins I
in

3b

2,3
2,3
2,3

4

2,3,4

2,3,4

2,3,4

Waste additions,

Net Annua

Waste
'added
Lgill.

19,000

0

142,000

127,000l

155,000

81,000

15,0001

164,000

153,000

201,000

206,000

41,000

406,000

416,000

369,000

terminated

Waste Inventory.1

Evaporat ion
(loss)

42, 500

8&,000
85, 000

8,900

55,600

42,500

170,000!

170,000

170,000

0

255,000

255,000

255,000

PrecipitAt Ion
(gain)
(gal _

11,500

23,000
23,000
23,000
11,500'

11,500

46,000

46,000,

46,000

46,000

5,750

69,000

69,000

69,000

Net waste
vol 'wte

per year
__OO_)_

80,00CI

65,000
93,000
38,000

44,000

40,0001)

29,060
77,000

82,000

47,000

220,000
230,000

183,000

a Only sludge remains after evaporation of the initial wasiLe addition.
b When multible basins are in service, the given net volume is for those combined basins.

Note: The distribution between basins has not been estimated.
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The sedimentation basin volume is:
structural volumes of the two sidewall fi
on the floor at the north and south ends:

-1
2
3
4
5
6

8
9

12

14-

15
16

22
C 23

224

I

29

31

32
33
34
35
36
17

41
42
43
414

1 fillet
1 fillet
fillet 1e

height - (2
base - (5
ngth- s-95

(L x W x HV,, where Vs are the
lVets on the floor minus the fillets

+ 3)/2 - 2.5 feet
+ 7)/2 - 6 feet
v 2 - ion fact.

The sidewall fillet has a triangular cross section:

Cross sectional area
Sedimentation Basin Volume

Tte nortir end-
and 1.5 feet base.

- 1/2 hb - 2.5/2 x 6
- 7.5 ft2 x 190 ft -

- 7.5
1,425

square feet
cubic feet.

fillret tias -atriangular cross -section- of 1.5 feet height

V - 1/2 (base x height x length) - 1/2(1.5)(1.5)(53.5)- 60 cubic feet.

The south end fillet has a cover cross
of 2 feet.

section with a radius of curvature

Fillet 2

D C

7-Is

The cover fillet cross-sectional
less the area of the sector ABC.

rector area

9
0.01745
Sector area
Fillet area
F1 Ilet -vol ume

Total volume-of internal

area is a 2 feet by 2 feet square ABCD

- 1/2 R2 o

- Angle (rad) - 90'
- Conversion factor to change * to radians
- 1/2 (2)2 90(0.01745) - 3.14 square feet
- (43.14) - 0.86 square feet
-- W.Wo A R r - A9 ruiir font,

structures: Vs w 46 + 60 + 1,475 - 1,531.

Final "n'l.-n n seentati,*n basin:. ... Ut Mrn

V

Vol ume

- (L x W x H)V, - (95 x 51.9 x 13.5) - 1,531
= 66,562 - 1,531 = 65,032 cubic feet
= 65.032 x 7.4805 - 486,472 a -486,000 gallons.

1-96
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47
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49
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1 I.B-3b(2). Flocculation Basin Volumes for Basin Numoers 2 and 3 with

4 Averagedepth- a (7.0 + 7.5)/2 7.25 feet
Nominal Width - 4. freet

S- Noual lngth - -33 feet.
7
8 There-are no sloped walls or fillets.
9
10 Volume - 33 x 45.5 x 7.25 - 10,886 cubic feet
11 --- Volume------ 10,886 x 7.4805 - 81,432 gallons.
12
13 Total maximum volume of Basin Numbers 2 and 3:
14
i -Volume 1,432 (flocculation basin) + 489,A72

16 (sedimentation basin) gallons
17 Volume - 567,904 gallons - -568,000 gallons.

19 I.8-3b(3). Basin Volumes with Flume Gates Open. The calculated basin
- --vo-lt're ef--56!,O0Oaie-s-i rrect-far-a-in Numbers 2 and 3 after the flume

21 gates were plugged. The volume of the basins with the flume gates open was
22 reducedby-thedifference betweenthe ef-fluent flume overflow-lip and the

Afl3 bottom of the flume gate. The level difference, as determined from the basin
-4 str-ucturaldrawings,-is 2noS feet Thus, the available volume is reduced by:
25

!).- V .9(95) +33(45-5)17.085 = 170,n gallons.

28 Volume without effluent flume:
29,
30 568,000-100,000 - 468,000 gallons net.
3r-
32 Volumes of Basin Numbers 2-and 3 orior-to-gate-Qlugging:
33
34-- Volume - 468,00C ga7ons.
35
36 iLB-3b(4). Volume of Basin Number 4. The Basin Number 4 west wall is
37 thicker than the other basinwals.-The extra thicknesstshown on the basin
38 structural drawings, reduces-the width dimension of the sedimentation basin by
39 0.5 feet.
an
41 Volume reduction for Basin Number 4:
42

-43- Volume=0.5x95 A - cubic feet
44- - 642 x 7.4805 a 4,802 gallons -5,000 gallons
45
46 Vmax - SSRAffl-5,n - 53A,1 n allons.
VI

48 .- 3b(5). Volume Increase by Precipitation. The annual volume of liquid
49 -added to each basin is calculated as the product of the exposed surface area
50 nd *h. annal precipitation (rain and snow).
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-1V The annual priipitt-n *va 1tatn value used or -cak-culations-is 5.8 nrh3s. The
C estimate is not corrected for annual variations-because a 1-inch variation
3 amounts to 4,000 gallons per basin, wnicn is less than 5 percent of the
4 typical 200,000 to 400,000 gallon annual waste addition.
5
6 The collection areas for each basin is sedimentation basin width times
-7 length-plus flocClt2+inn hacin width times length. The exposed open
8 dimensions are 52.5 feet and 95 feet for sedimentation basin width and length,
9 and 44.5 feet and 33 feet for-floccuiation width and length:
10
11 AS.B-inches/12 inches per foot) x [52.5(95) + 44.5(33)] x 7.48 gallons
12 per cubic foot 23,340 gallons.
13
14 The-valumeo -23,000 gal-ons _Wr ba sin is used for average vol ume
15 increase as a result of precipitation. For partial year basin usage, a
1A nronnrtinnal value iv utad.

17
1-.B-3bt-)-. Volume Decrease by Evaporation. The annual evaporation loss

-9 from each baiinis based_ cn actual measurements in Basin Number 2 during the
6-20 1987 evaporation season -(Table i.2-4). The measurements were-read -from a

1 gauge board with the zero point at the low Doint of the sedimentation basin
22 floor.

-24-- ---- The-exposed- surface area in each basin is calculated for partially filled
14 Uaa Ilia.

27 Sedimentation Basin:

29 95 feet length x 53.1 feet width - 5,044.5 square feet.
30
31 Flocculation Basin:

33 (33 feet length x 45.5 feet width)-31 square feet for pier area
34 - 1,470.5 square feet.
35
3a Total -Basin- area. -- 5,044.5 + 1,470.5 A 6,515 square feet'
37
38 From the evaporation table (Table I.B-4) the evaporation rate:
4W

40 26 inches x 0.1429 days/week - 0.97 inches/week.
41 188 days
42
43 The evaporation season [May to mid-October (28 weeks)] yields (0.97 x 28) -
44 27.16 inches/year of evaporation.
45
46- When-the waste level is above the flocculation floor:

48 Annual evaporation rate - (27.16 inch/year)/(12 inch/foot) x
49 6,515 square feet x 7.4805 gallons per cubic foot
50
51 - 110,304 gallons year = -110,000 gallons per year.
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Table I.B-4. Evaporation Measurements
Basin Numoer 2.

_4
_A5_

6

9
10

-121

13--
14

16
17
18
1-an

-22
23
Z4 -
25

29
30
31
32

4
35
36-

39
Afu

41
42
43-
44
45
46
47
48
49

J2

When -the waste level-

Evaporation measurement
(feet) (inches)Date

03/31/87
04/16,87

05/05/87
05/12/87
n;/9n/97

05/27/87

06/02/87
06/09/87

&e Ile /An,

06/30/87
07/07/87

07/14/87
07/21/87
UI/ 2f 0/
08/05/87

OA/12/97
0/18/87

no i'IO

09/02/87

10/05/87 102

Level-euto nu !InL11n

is below the flocculation floor

Annual evaporation rate - 5,044/6,515 x 11
- 85,163 - -85,000

(:217,000_gallons):

0,000
gallons per year.

Note: The estimated evaporation rate is subject to variability.
summer that reduces the effective season by 2 weeks would reduce the

A cool

eva4oratonY vabou: 71percent- T he effect-_of annual- variation in days of
sunlight or average daily temperature is not evaluated in this estimate.
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-i1
2
3

-4
5

-7

9

12
13
14

t6
:A?-
48
i 9

32 2

.23

24
25

28
29
30

* June through September 1985 -

* July through September 1986 -

* May through September 1987 -

* May through September 1988 -

* June through October 1989 -

7,646 cubic feet of sludge removed
f-ram Basin_ Number 1

8,955 cubic feet of sludge removed from
Basin Number 2, and a 36-mil Hypalon
liner added. All remaining liquid
subsequently trans ferred from Basin
Numbers 3 and 4 into Basin

13,000 cubic feet of sludge removed
from Basin Number 3

6,259 cubic feet of sludge removed
from Basin Number 4

liquid solidification removed
60,000 gallons from Basin Numbers 2
and 3.

.B-3c(2). Treatment Performed Prior to Transport. The following two
sections describe the waste treatment Derformed on the solid and liquid wastes

I-100

i.1-3c. Detailed escriptior of the Removal of Dangerous Waste Inventory.
As required by WAC 173-303-640, this section provides the description of
methods to be used for removing, transporting, treating, storing, and
disposing-of-dangerous wastes. The maximum possible capacity for the waste
inventory in the 183-H Basins was 2,167,000 gallons (Section I.B-3a).

-The-remaining inventory of was t es in the 183-H Basins consists of
13,200-cubic-feet-of crystallized-solid material containing some liquid in the
interstitial voids in Basin Number 2, and 8,700 cubic feet of the same
matertal tn-Basin Number 37.--In 1986, all liquid was pumped into these basins
hro a- I7B-micron -filter strainer to separate out all particulate matter
(sludge). The liquid waste has now crystallized into a solid mass. For a
description of dangerous waste constituents, see Section I.A. The volume of
the 183-H Basins structural rubble, if completely demolished, will be
93,000 -cubic -feet. - The remaining-structure viiRbe decontaminated as
practicable prior-to demolition. This would reduce the dangerous waste to a
lesser volume of residues consisting of rinsate, scrapings, and abrasive
materials (Section I.B-4). Additional reduction of waste volume (liquids)
will occur through natural evaporation of liquids, while other closure work is
in-progress.

I.8-3c(1). Quantityfdf Dangerous Waste Sent to Z00 West Area. The
following data have been presented elsewhere in Section I.B, but in other
quantityunits. Since 1985, a total of 35,860 cubic feet of sludge has been
removed and sent to the 200 West Area Central Waste Complex,-Retrievable
-Waste Storage Facility -and-about 2,060,840 gallons of liquid have been
removed' through evaporation and solidification.

The waste removal effort consisted of the following sequence of events.

32
33
34
35
-36
'27

38

40
41
42

44
45
AC

47
48
49
50

52
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1
2

4
5
6
7-
8

14-
Ii

17r _1 17
18

20

22

2-
24

S7
28-
29.
30
3t-

3 5
-36 -

38
39
40-
41-
-42
43

45
46
47
4 -
49

.22
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removed from the site and the plannec treatment for tne remaining crystallized
solid material.

o--$lid Waste Treatment--The -removal of solid waste sludge removal
(1985 -through -1987) consisted of manually shoveling and/or- scoopting the sludge
with a 5-gallon bucket. The sludge was placed into a 90-mil polyethylene .
55-gail on- drum-lIner -inside a -U.S. epartment--of Transportation Specification
17H 55-gallon drum. Exterior protection of the drum and liner consisted of
encashig -the-drum-in a 40-ii polyethylene bag and- taping the top of the bag
to the drum. The 10-mil polyethylene bag inside the liner was then folded

-down--around the top-of the drum-and taped.__This completely covered all
exterior surfaces of the drum. -Approximately 1 cubic>foot of diatomaceous
earth absorbent-was placed in the bottom of the liner, and the prepared drum
was then mnved into thp basin for ing.

After 4.5-cubic feet of sludge materialwas placed in the lined drum, it
was covered wi th 1.5 cubic feet of mixed diatomaceous earth absorbents to
ensure absorption of all free liquid. The inner 10-mil polyethylene bag was
closed, taped, and tucked inside over the absorbent. The 90-mil liner cover
was installed and bolted tight. Using a hoist, the 55-gallon drum was then
raised to the top of the basin where a radiation protection technologist
carefully peeled the outer 10-mil polyethylene bag from the drum. These outer

-bags--were-piaeed-i i-separate--wast- drum.- The- radiation protection
technologist then surveyed all exterior drum surfaces to ensure radioactive
contaminated material was not present. A total of four drums were placed on a
pallet, banded with 0.75-inch steel bands to secure them together, then drum
coverswere instal-led andbolted-securely. -The paletized drums were set
aside-onto- a paper-covered, roped-off asphalt-parking area for temporary
storage while awaiting transport to the 200 West Area Central Waste Complex,
Retrievable Waste Storage Facility. These conservative packaging requirements
were oradicated-on-the contained waste being dispositioned for burial and/or

m n-ntarn etrnn-tuneg

-emaining oastm (scjic and liquid) is designated-to undergo
1ong-term storage in-attiilding (200 West Area Central -Waste Complex,
Retrievable-Waste Storage Facility), a simpler packaging method meeting

-ipptdpr1-ite'L Uepartent ot-Transportation specifications is anticipatod.

Liouid Waste Treatment--As of November 1989, there were approximately
2v1,BG-CUbic feet of solid wastes remaining in the 183-H Basins, which
conssted of-a cryst-alline material -thatwas primarily-sodiahm-ritrate-.- -These
-wastes -were distributed-between Basin Numbers-2 and-3, -and Basin Number 2
contains most of the material. The solid crystalline material is the
-transforudz~product from ~unr evaporatin.-- There is no sludge material ins basin as all the liquid was filtered through a 75-micron filter strainer
as it was placed into this lined basin. Currently there is a small quantity
of free standing liquid from precipitation on top of this solid crystal
-formation and an-undetermined-amount of -interstitial liquid within the coarse
granular matrix.

---inr-September 1-8;- th-e- vol ume-of wastein Basn- Number 2-was-reported as
approximately 250,000 gallons of liquid with some crystallized material on the
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I-- -bottom.- ise"ause of the evaporation and solidificatio- this liquid kae

---2- transformed into a- solid. -- This essentia-ly ends any further-liquid waste
3 treatment, s-ince what-remains is essentially considered solid waste. During
4 1989, 60,000 gallons of liquid wastes have been treated by solidification, and
5 approximately 29,000 gallons of liquid have evaporated;-thus, leaving
- - approximat-ely 21,900 cubic feet of crystallized solid material.
7
8 The liquid waste treatments consisted of the solidification of all
S iquids -from the basins-by- solidification-of-the-liquids-into a-solid, free-

--10 -stindtng-monolithic form-irstde-poiyetnyiene- ineu U.S. Department of
11 Transportation Specification 17H steel drums. The drums were then transported
12-. to the 200 West Area Central Waste Complex, Retrievable Waste Storage
13 Facility.
14
I6 The solidificat-on agent selected for the liquids removal was Sorbond
6 LP-1i'. =Selection of this material was tve-reastt of-an il-month test and

P17 evaluation effort in which many solidification agents (13 different materials)
1-8 were investigated. Samples of each material were obtained and tested in the

S-libonatoryusing-a 40 percent sodium nitrate saturated solution. Various
c20- ratios of-material to-liquid were-determined, and then a full-scale field test
A i of three candidate materials was conduct-ed within the confines of-Basin

niumier 3.
03
24 The selected material, Sorbond LPC-II, is a mixture of various custom-
25 blended- clays consisting of the following chemical formulation-fby-percent):

2? Compounds Range (%)
28
29 Silicon dioxide 14.4 - 15.6
3W A1uminum oxide.
3- Frrntn nvieH 1.6 - 1.9
32 Calcium oxide 63.2 - 73.2
33 Manganese oxide 5.1 - 6.0
34 Sulfate ion 1.4 - 1.8
35 - - Potassium 0.4 - 0.7
36 Sodium oxide 0.8 - 1.2
37 Calcium carbonate 0.3 - 0.5

39 The bulk density is 70-80 pounds per cubic foot.
40
41
42 -Use of this material provided a high-packaging efficiency with less than
43 a 30 percent volumetric increase. The initial Sorbond test resulted in
44 solidifying 36 gallons of liquid waste in a 55-gallon drum by adding
45 261.4 pounds of Sorbond LPC-II. This mixinq proportion resulted in a liquid
-46z ue increaase -of approximately--6 inches in depth-within the drum, leaving

47 6-3/4 inches of freeboard.

49
50
51
52 * Sorbond LPC-1 s Atrademar ofAmerican Caloid Company.
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Actual liquid solidification procedures increased the liquid content per------dru ta411g-aV1-ans,9-tt-a orsndoirrn;zndAtunr to D g-ns .r corresponding increase of solidifying agent to
290.4_pounds._ -The proportions result in approximately 2 to 3 inches of

4 freeboard in each drum. Once mixed into the solution, the initial gel was
--5- -relatively-fast (less than-one-hour-after-the-mixing-action-had-been stopped).
6 Continued mixing extended the setup time, with the normal full cure requiring
7-- 3 -days. - After-full -cure, -the- headspace- iteach drum was filled with an
8 absorbent material to absorb any condensation that might accumulate in the

m hea m-pAritaer !lting HL Ila in 6lace.
10
1i To expedite the liquid solidification process, equipment was procured
12 for mixing quantities of 320 gallons of liquid in each batch (eight drums per
13 batcb). All equipment-used for the liquid solidification process was kept
14 within-the-confines of the 183-H Basins, and the filled drums were only
I5 removed after the 3 day cure period (winter cure time has been about 7 days).

The mixing equipment consisted of a paddle-type batch mixer with a
maximum capacity of 62.5 cubic feet (467 gallons). The holding tank was
fitted with an overflow device to premeasure each batch of 320 gallons. This

-V_ holding- tank was located above the batch mixer to permit gravity-feeding into
41 the mixer for each batch. The Sorbond LPC-II material quantity of
22 2,323 pounds was obtained in bulk bags, each containing approximately

c,0 PJuuai the 1oant Weias t1 eden stenciled on wah a61 . Each batch was
24 charged with the contents of onebulk_bag--andtopped off-to produce--exactly
25 2,323 pounds. The make-up quantity was less than 50 pounds for each batch.

The exact weight of each bulk bag and the makeup quantity was recorded for
Aac chtch -tG-cantrOi t 4e Miinf pro ltions. After mixing each

is (320 gallons of liquid and 2,323 pounds of Sorbond LPC-II), the mixed solution
* 2 a mgavity fed from the mixer throuqih- a hnttm discharge valve into

30 polyethylene-lined 55-gallon drums. Each drum was filled within 2 inches of
3-. the top then rolled--aside on-a- dol-ly-tt-permit continued filling of drums,
32 One mixer batch filled eight drums, which when filled, were stored on the
33 opposite side of the basin until fully cured.
IA

35 After a 3-7 day cure, each drum was hoisted out of the basin onto a
3- paper-covered and roped-off laydown area immediately north of the basin (other

- side- of-the chain link fence}. The drums were radiologically surveyed to
38 -ensure they were clean._ Within-hours, these drums were relocated to an
39 i1ntt,.1n iate storge pad located approximately 100 yards east of the
40 1,83-HBasinjs The 4rums were properly -labeled -and-banded t-ogether (four drums
4 -er pallet) to-be transported-to the 900 west Area Central Waste Complex,
47 Ketrievabie Waste Storage Facility. Random drum coring tests (leachability
43 and _P -Toxicity_ andtvsual Inspection have been used to verify acceptability
A C

46 During 1989, the liquid removal effort was basically completed.
47- Subsequent--solidi-fic-ation-]will-continue to be performed whenever sufficient
48 liquid seeps-out of the granular solid waste, precipitation collects, or wash
49 water accumulates. Additional volumes of purgewater will be solidified as it
-5Q becomes convenient. Some periods of 'in-basin' inactivity will occur during

the winter mLntns; nowever, during these inactive periods, activities such as

09/25/90 2:09pmI-103
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1 waste transportation to the 200 West Area Central Waste Complex, Retrievable
2 Waste Storage Facility will continue.
3
4 I.B-3c(3). Time Required to Remove Waste to the 200 West Area Central
5 Waste Complex, Retrievable Waste Storage Facility. During previous
6 operations,-the loaded drums were located temporarily at the storage area
7 alongside the 183-H Basins for various durations as removal work progressed.
4 Jbt-aeragtdra residence t -nt for the material removed from each basin was:
9

10 Basin Number 1: 3 days average
i Basin Number 2: 45 days average
12 Basin Number 3: 116 days average (shipment of waste drums from Basin
13 Number 3 was delayed until receipt of laboratory
14 results)
is Basin Number 4: 10 days average.
16
7 Other than for Basin Number 3, during 1988, removal of drummed waste from

18 the 183-4 Basins has been within 90 days, which complies with applicable
ig regulations.
z0

1rI1B (4 Istance to the Final Treatment/Storage/Disposal, Facility.
2- - -m .Iidified-iquid-fiiied drums continue-to-betru-ked from thc

1-834 Basins to the 200- West Area Central Waste Corplex Retrievable Waste
24 Storage Facility, a distance-of approximately 17 miles. The route is within
2S the Confins -of-the-Hanford Site's restricted area and no public roads are
26 being used. The route continues t-a be from the 183-H Basins south along the
27 - 100-H Area access road to- Route-2t sout to Rnurt 1 woct to Route 4 North,
28 south to Route 11A, west to the 200 West Area access road, and south into the
29 - 200 West Area Central Waste Complex, Retrievable Waste Storage Ficility
30- (Map H-6-958 in Appendix A and Figure I.A-!).
31
t B-actS> Description of Treatment or Disposal Methods. All

33 retrievable waste drums are stored on concrete slabs that will be enclosed
34 with a structural cover. A fee is continuously assessed against each drum by
11 the 200 West Area Central Waste Complex, Retrievable Waste Storage Facility,
36 to cover the fin-al d-isposal -cost when the-2O West Area Cen-tral Waste -Complex,
37 Waste Receiving and Processing facility becomes operational. All dangerous
38 wastes from the 183-H Basins will be retrieved for processing in the 200 West
39 Area Central Waste Complex, Waste Receiving and Processing facility, a multi-
40 purpose waste reduction facility that is scheduled to start in 1996.
41

4tDring--i9S, tfe drums from Basin Number 2 were banded together on
43 pallets-and -tranennrted to a 200 West Area shallow waste trench. The drums
44 - were covered-with-polyethylene sheets-and- plywood, and then backfilled. In
45 1987, the drums from Basi-n Number 3 were stacked two pallets high on concrete
4-6 - slabs and -left-uncovered. These drums will be re-located in covered buildings
47 ffnder construction) in the 200 West Area Central Waste Complex, Retrievable
48 Waste-Storage Facil-ity.--Since September-1988,-all-of the 183-H Basin waste
49 drums have gone directly into the completed Central Waste Storage buildings.

51 I.8-3c(6). Operating Status of the Treatment, Storage, and/or Disposal
52 Facility. Future wastes will be shipped to the.200 West Area Central Waste
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1 -Complex, Retrievable Waste Storage Facility. The drummed wastes will be
2 stored in buildings until treatment/final disposal is completed by the

4'lf JJ.ra..... 4 - ja U +r r%, r ,n,,
- C% ty- RK in1-y t, F1 W s A"Ia--Gant- Wastc Cc pl ex 3RCtr1 iablm

____4 -- Waste Storage Facility, has been Issuing storage/disposal acceptance records
5 for the packaging of the 183-H Basins' wastes.

- -- 93c(J,) Description -of Methods- to -Protect- Surface and Groundwater
8 During Waste Removal. The surface water and groundwater beneath the
9 183-H Basins continues to be protected during the dangerous waste removal.

10 The only nearby surface water is the Columbia River, which is located about
11 500 feet away, and the groundwater is about 40 feet below grade. This
12 -protectton is provided -by-performing-all handling and-packaging- of wastes
13- within-the confines--of the basins, The Hypalon liners and basin integrity
14 will not -be-breached until--aft-er bas-in decontamination.-Core drilling to
15 sample-soils- under- the-183-H Basins' floors started in December 1989.
16 -- Immediately-fllowing samling,-each hole/excavation was backfilled to the

- surface and core holes will be concrete plugged to preclude precipitation
!,:18 infiltration and/or contaminant migration.

~19'
&20 I.B-3c(8). Description of Methods to Control Wind Dispersal. All
c 2' direct handling of the waste, in its various forms, has been done within the

,-2 confinec of the '83-H-Basis in -order tnm inimize the notential for wind
5Z23 dispersal of contamination. Typically the solid waste has been packaged into
24- waste drums with the work being done inside the sedimentation basin, which is
25 13 feet 6-inches below the-top of the basin walls, and thus, well protected
2 fromthe wind. Likewise, the liquid solidification process and basin
7 decontamination have, and wiIT continue to occur ithin -the sedimentation
zB basins.

-30 I.B-3c(9). Methods of Dangerous Waste Removal and Special Handling
3t- Procedures- Required for- Reactive and Ignitable Wastes. The sludge and liquid
-2 -remave-from the 183- Basins has not been designated as reactive. The
33 presence of nitrate in the liquid and sludge has resulted in a characteristic

4 of ignitabil-ity -per-WAC 173-303-O9(5)(a)IVand under the definition of
---oxidizar mA CFK7--t1. -liawever, the water content and high-heat capacity

of - of-th wastesas-as a sut4on of -nitrata. and as sludge with a high-liquid
17 content, prevent localized heating and decomposition with the release of
38 oxygen to support combustion. yoi-cally, handling of stronq oxidizers has
39 required avoidance of contact with organics and isolation from sources of
40 ignit-ion- and heat. Chemically, the sodium nitrate present in the waste has
41- not-been a strong-oxidizer.----The packaging-method has provided the necessary
42 isolation from organics and sources of ignition. Packaging and facility

-4- -decontamination-continTues to be performed -without the-use of combustible
44 organic solvents; therefore, unique or special handling procedures have not

-- -Deen--required.

47 I.B-3c(i0). Methods of Loading and Transportation. Descriptions of the
48 methods for loading wastes into drums and capping the drums previously has
- -49- 'beert-under Treatment Performed Prior to Transport-[Section I.B-3b(2)].
S- A description of drum-handling performed prior to transport is as follows:
1 41Ythe -securad -drms are--s4acd- an - pa-at -(-four--drw-s per-palet) and

s2 -fastened -down-with-steel -ban-di-ng tape-,--and (2) the- palletized drums are loaded
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t-- in-one layer on a flatbed truck and fastened down with nylon cargo slings.
2 Typically, a low-boy trailer and a 40-foot flatbed truck are used to transport
3 the drums to the 200 West-Area -Certral Waste Complex, Retrievable Waste
4 Storage Facility. The trailer and truck maximum capacities are 48 drums and
C 72 drums, respectively.

7a T 5A ln.^ 4n+4n^ an^Rmoa
SDescription .of Decontamination and Removal

--- of hAnnawrnac macro xntiqniin

10
11 This section provides information pertaini-ng to decontamination and
I- -- removal-of the dangerous waste residues-from -the 183-H Basins structures,
13 equipment, and surrounding soils as required by WAC 173-303-610 and -640.

1S Criteria and methods for the removal of radioactive and dangerous waste
16 residues (contaminants) have been very similar and, generally, removal of

,4 7  inorganic dangerous constituents also has removed radioactive contamination.
c'18 Therefore, the procedures, techniques, sampling, and testing have been
19 tailored to concurrently provide decontamination for both. Where feasible,

;20 decontamination progress has been monitored with the faster, portable
Ij -equipment for monitoring radioactivity rather than the slower and more costly

22 chemical -analysis. However, final determinations-will rely on-chemical
$23 analyses.

2- To dtarmine -whether-the structural -conc-rete components and equipment
26 surfaces should be considered contaminated or uncontaminated, a predetermined
27 concentration level for each of the chemicals of concern has been established,
28 {"Methods for Sampling-and Testing to Demostrate Success of Decontamination"
29 (Section I.B-4c)]. Closure will proceed with decontamination of the

--30- structural surfaces following the solid and liquid wastes removal from the
31 basins.
32
33 The Hypalon liners (double containment) in Basin Numbers 2 and 3 will be
34 removed for d-isp-sal_ as dangerous waste. The liners will be cut into strips,
35 and then rolled-to-fit into-a 55-gallon drum package for disposal (Section
36 I.B-3b). The concrete surfaces with localized areas of the sprayed-on Hypalon
37 coating will be decontaminated to remove as much residue as possible (see
38 Section 1.8-1 for a definition of residues). The concrete surfaces, which
39 are in direct contact with the liouid wastes, will be considered contaminated
Au-4- and wti requirtuwet sadblastn4rr-zdecontaminatitn-i - -All other structural
41 surfaces such as walkways and pipe handrails will be decontaminated as
42 required. For day-to-day contaminant determinations, portable low-level
43 radioactive detection equipment will be used for measurement of radioactive
44 contamination,_ and absorbent swipes will be analyzed for inorganic elements.
45
M - Ihe -entire interior concrete surfaces of the basins will be marked-off
47 into- 5-foot by 5-foot squares. Starting at the uppermost squares, each
48 square will be-sandblasted (decontaminated) until a noticeable surface
49 variation can be observed. Each of the upper row of squares will be
-S subsque-ti-y -decontaminated ,-inspected-, -and--checked- before-movi ng- downward to

51 the next row of squares. This process will be repeated until all wall squares
52 have beeh decontaminated. Next, the basin floor surfaces will be
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i -decontaminated starting with the high end so that the rinsate (wash/rinse
2 water) flows to the basin low point.
3
-4 If additional- decontamination is- needed,- a-sampling and testing effort
q will be conducted for the purpose of monitoring the effectiveness of the
4- decortarnnatlowork. Awadditicail decontamination- process will be performed
7 using appropriate technologies such as washing with water, stripping the

-- -sandl as-tirg, and mechanical
9 concrete scrubbing and scarifying. The actual equipment used will consist of

10- -an appropriate combination of the-equipment that is found to be the most
11 effective, as determined by sampling results.
12
13 If necessary and appropriate to accomplish clean closure, cracks in the
14 concrete and the seams below the liquid level may be chiseled out to remove
15 some hazardous material. The clean cracks may be filled and sealed using a
-- -high --strengtir nonr--stni grout materta--. -The-tsampling- pro-ess- wiI consist of

uT removing samples of concrete from random locations along each crack and seam
48 -and -from various surface- locations within the 183-U Baasins. The overal1
9 sampi-ng and analysis-will-be performed-concurrently-with the decontamination
Z 0-work andviIlmonitnr sffectiveness a thedecontaminatinprocess. The

concurrent analyses are for tracking purposes only. All sludges, rinsates,
>22 and abrasive materials (sandblasting grit, garnet, 36-sieve size) generated
3 during the-decontaminatiot and sampling process will be handled and disposed

24. afas dangerous waste. All samples will be handled as dangerous waste and
25 will be returned to the 183-H Basins for disposal along with other dangerous
26- wastes (Section I.B-3b). The sampling and'testing program as described herein
7 ill-heused to evaluate the success of decontamination.A - tlbuet vlaett~tcs~fdcnaiain

21,
30
_31-
32
33-.
34.

36
17- -
38-
39
40
41
42
43--
44 -
45
46-
47
48
49 -
50

j2

I.84a. - Procedures for Cleaning Equipment and Structures. Because the
.1S3J-Bastns'-wastes-that -may-cllect onthe equipment surfaces are either
water-soluble -or -oose-particul ate -matter, tt is-not-considered necessary to
use--chemical c-leaning agents or solvents. Cleaning or decontaminating the
183-H Basins structures started in 1988 with Basin Number 4, immediately after
all sludge had been removed. Attempts to remove the sprayed-on Butyl/Hypalon
La gDy Iaflouseans sut as aquafast~it--r wet sandlastinq or scrapers
were less_ than: satisfactory. The decontamination equipment was moved to Basin
uMbrL (1988) andthe result- from wet sandbl asting the- concrete surfaces

appeared acceptable. The removed material and sandblasting residue have been
disposed of as dangerous waste (Section I.B-3b).

The overall decontamination of the 183-H Basins concrete surfaces
typically has been initiated by washing down the upper structures, such as the
handrails and, if necessary,- using- an aquabl-aster- (hiqh-pressure water
spray- then handrails..have been wiped dry after washing, If an aquablaster
were used, the resulting contaminated rinsate drained down into the basins low
point-where it would-be colected. The -volume-o-t rinsate liquid has been kept
small- and contained at the low point of the basins. The rinsate liquids have
been solidified (as described in Section- .B-3b) and shipped to the 200 West
Aret Centra -Waste -Complex, - tr=Vabl -aste Storage Facility.

Rinsateloss through hairline cracks has not been observed; however, if
encountered, larger cracks would have been sealed with grout prior to
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1 -decontamination if leakage were spected. If necessary, removal o- imbedded
2 contamination by the crack cutter, which is a dry process, would have been
3 performed before any decontamination processes that produced a rinsate.
4 Cutter-dust would have been vacuumed up as it was produced, and treated as if
5 it were a sludge waste (see Section I.B-3b(2), "Solid Waste Treatment").

7 The upper basin structures were never exposed to dangerous wastes and
8 should not have required -cleaning; however, decontamination sampling will
9 verify this fact by taking smears with gauze or sponge pads. The pads will be
10- - extracted with -demineralized water and the extractant tested for dangerous
11 waste residues as described in Section I.B-4c.
12
13 All equipment used for decontaminating the 183-H Basins has been used
14 exclusively within the basin contamination zone. When all structural

decon- ination scompleteand equipment use is no longer necessary, the
6 equipment will be decontaminated prior to leaving the interior of the basins.

!7 All equipment cleaning and decontamination wastes-will-be collected and
718 analyzed. If these wastes are found to be in excess of the levels described

9 in Section I.B-4c, they will be considered as contaminants, containerized, and
-1 - W -Id" ed- prior to shipment to the 200 West Area Central Waste Complex,

4;1 Retrievable Waste Storage Facility.

423 Decontamination procedures consist of washing the equipment surfaces,
24 aquabiasting or wet -sandhlrastinq as- aprapviate. --Expendable--equipment- such as
15 driIs. chisels. bits, and for the front-end loader/tractor, the entire tracks
-26----wi-ll-be-packaged for disposal as contaminated materials. The liquid resulting
27- -from aquablasting continues to be collected and solidified for disposal as
Is liquid waste. The wet sandblasting abrasive continues to be collected and
29 packaged for disposal as solid dangerous waste. Any of these methods, or a
30 combination of them, continue to be used to decontaminate the cleaning
31 equipment.
32
33 The testing and analytical procedures used to determine if all

_-4 - contaminated residue has been removed are described in Section I.B-4c. Any
35 equipment and/or structural components that cannot be decontaminated to the
16 acceptable-levels (final decontamination) will be demolished and the rubble

-31 ---disposed-of-as dangerous waste beneath a RCRA landfill cover. Ecology's
38 concurrence will be required.
39
40 I.B-4b. Description of Removal of Dangerous Waste Residues and Contaminated
41 - So-i-s. Regulations (WAC 173-303-610) require a detailed description of the

=42 -steps&needed- t o -remove or decontamnate to- background levels-(or-apprapriate
43 alternative concentration limits) all of the dangerous waste residues and

-44- - -conta-inated -soils -around-and -below-the- 183-H Basins-.- - However, if Ecology
45 -agrees-that this is not appropriate, the 183-H Basins are expected to be
46 closed as a landfill in accordance with WAC 173-303-665 and -700. As such,
47 removal of contaminat-ed'Vesidues on or in the 183-H Basins will be conducted

-- 48 -- in-accordance with--appropriate techniques-and cleanup standards. All of the
49--- -contaminated soils may not be removed; however, some removal of highly
50 contaminated pockets will be considered.
51
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I The extent and magnitude of contaminated soils beneath the 183-H Basins,
Z where most of the contaminants-are likely to reside, cannot be known until the
A underlying soils can be sampTed and analyzed. Based on Ecology's tentative
4 approvals, a phased soil sampling and analysis program is being conducted to
5 assess the extent and nature of contamination. An exact quantification of the
6 contaminated soil volume will not be necessary if the volumetric estimate is
7 sufficiently large to demonstrate that the removal of these soils is
W impractIcable (i.e., when la-dfilT closure with 30 years of post-closure

' ~tt ri~gdn-itmntAnrmeetu -ne-casIre "Aieria and costs less),
10 Results of the sampling program will provide a basis for determining if
11 contamination in the soil column is sufficient to conclude that clean closure

_12 is impracticable.
13
14 Three criteria will be used to select the method of closure:
15-
- s--Cost of removing the contaminated soil volume

* 0 Cost of encapsulating the contaminated soil volume

20- dst of- storing andispasing-of-contaminated SOils in a 'permitted'
J2i treatment, storage, and/or disposal facility.

F 3 After the collective-costs of-clean closure are known with reasonable
24. certainty and compared with costs associated with landfill closure, which
25 include costs of the cover design and installation, -and post-closure care; the
~S----16E will reaomnend-an apPr-opi 9te closure option to Ecology. -While cost
-' -- contderations are a reasonable factor -for making decisions about closure
IS ~8 options, effective environmental protection remains the primary objective.

2Q Section I.8-4c(2) describes-how the soils will be- sampled to determine the
30 extent of contamination.

32 The methods to be used for removing the dangerous waste residues consist
33 of those previously stated in Section I.B-4. Methods and location of the
34 final disposal of the residues and/or contaminated soils will be the same as
1C or the sludges and solidified liquid disposal (i.e., in the 200 West Area
, Central -Waste Complex,etr-iEvable Waste Storage-Facility). Other dangerous
37 waste residue considerations are as follows.
38
39 -e X-ontaminated residues from d cntariintinigth-concrete structures
40 are estimated at about 500 cubic feet (based on 0.125-inch depth of
41 removed surface area for all concrete surfaces exposed to liquid
42 waste). -This material wili be packaged for disposal in the same

43 - -anner as prnViously desc"Iibed
44
-45 --- The time required to-transport the dangerous wastes to the 200 West

4 Areaen-traWaste Complex,-Retrievahla Waste Storage Facility will
47 be within 90 days, as previously stated in Section I.B-3b.
48
49 The dist-ance to-the- 20O West Area-Central Waste Complex, Retrievable
50 Waste Storaae Facility is about 17 miles.
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1 I.B-4c. Methods for Sampling and Testing to Demonstrate Success of
2 Decontamination. The WAC regulation [173-303-610(3)(a)] requires a detailed
3 description of the steps required to perform decontamination as well as the
4 steps required to evaluate the success of decontamination. Procedural steps
5 for decontaminating facility structures and equipment have already been

--4-described (Ssctions L-B-4. IB-4a. and I.B-4b). This secti1n iS dividd 1PtQ
7 -two-subsec-tions:--L-4e-'1)-"Sampling to Assess Decontamination of Structural

e maponnts and Equipmgnt"; and L-4c(Z) "Sampling to Assess Cgntaminatign in
q Soils."

10
11 I.B-4c(1). Sampling to Assess Decontamination of Structural Components
12 and Equipment. The sampling program-has-beenwdesigned to evaluate the
13 effectiveness of the facility decontamination activities. This will be
14 accomplished for the nonconcrete structural components and equipment by taking
15 swipe samples. Cancrete coring and/or groovings (chip samples) will be used

---16----to-provide-samples-for evaluating the concrete structural components, such as
7 the basin floors and walls. The sampling results will be used to assess

ti8 closure options as specified under Ecology regulations (WAC 173-303-610).
9----According to- these-regul-ations, two closure options are available:
20

-tCleanclosure--Removal and disposal of above-background contamination
2 --(or above alternative- concentration limits)

* Landfill-closure--In-place disposal with long-term landfill
25 monitoring. .

27 The landfill closure option may be exercised only if clean closure can be
28 demonstrated to be impractical. Landfill closure may still necessitate
29 partial removal of contaminated materials, particularly if such materials meet
30 designated extremely hazardous waste designation per WAC regulations.
31
32 The 183-H Basins have been included in the 100-HR-1 operable unit and, in
33 accordance with the Hanford Federal Facility Agreement and Consent Order, are
34 designated for RCRA Facility Investigation and Corrective Measures Study as a
35 RCRA nast nractice unit.
36
37 Sampling Constituents and Action Levels--Table I.B-5 shows the
3 - constituents_ 'action levels' proposed for decontamination of structural
39 components and equipment.
40
41 'Action levels' are defined as threshold concentrations derived from the
42 numerical-values of the mean-background-value- and -standard deviations for- each
43 constituent The-action levels-for-soil-and concrete constituents that do not
44 have suitable background concentrations are based on health-based limits
45 and/or waste desiynation criteria. The methodology for obtaining the
46 -background samples-is provided in Section .B-4c(1),-subpart "COncrete
47 Background Samples", and Section I.B-4d, "Interpretations and Statistical
48 Treatment of Data". -These sections provide the-methodology data analysis to
49-- derive the-'action iolvl '
50
51 The constituents in Table 1.8-5 were selected by comparing known chemical
52 constituents of the 183-H Basins' wastes to regulatory lists showing
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canta inants of concern. The lists reviewed were those in the Primary
Drinking WaterRegulauions 40-CFR 141 (EPA 989d);- the 'Toxic Pollutants'
1-ist--shown- in--Sectian 307 of the--Clean Water Act of 1977; the 'Discarded
Chemical Products' list, WAC 173-303-9903; and the RCRA 'California List',
Section 3004(d) of RCRA and 40 CFR 268.32. Table 1.B-6 shows the methods to
be used for sample analyses.

12
13

- -

30
31

-Tal 1.5-5.

Constituent a

Ars-e-nc
oar iuzni
Beryllium
Cadmium
Copper

--Chromium
Lead
Mercury
Nickel
Selenium

--Silver-

Zinc
Fluorine ion
Nitrate ion
Uranium (total)
Technetium-99 -

Decontamination Test Parameters and
Cleanup Standards.

> I _rJ rjun ItreLl d

> background threshold
> background threshold
> backgrnund threshnld
> background threshold
background - threshold

> background threshold

> background threshold

background threshold
background threshol d

5 background -thres'naid
> background threshold
> background threshold
> background threshold
no applicable threshold

IQ u r c

a 10% of the concrete samples will be tested
orfdeletionof cyanide and format- aninn.

b__T4V, A 4 di-scusses action levels.
Scare bsedon- oncetebacgroun'

sampling results.
Source 2 - not naturally occurring.

In-additi-ort-to vanadium pentoxide-, -two other constituents were added to
the basins that were on the 'Discarded Chemical Products' list. These two
materials (cyanides and fornie-acid) -were--not-included-on-the list of
uecontaination parameters because they would not-be above detection limits in
ttflr-tie-crc-vt - --- r-tte -u4n-t-Itt&-kfOWf to-have been added
to Basin Number 1. Random testing for cyanide and formate anions will be
piedarfedzen-I j&cent tf the concrete samples-ta verify that these
constituents are-not present in detectable concentratinnc
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4
5
6
7

9
10
11

41
42
43
44
45
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Table I.B-6. Analytical Methods for Structural
Component and Equipment Samole Analysis.2

3

4 Parameter

Arsenic
Barium

Cadmium
Copper
Chromium
Lead
Mercury
Nickel
Selenium
Silver
Vanadium
Zinc
Fluorine
Nit*r2te
Uranium

-Techretiim- 99

Cyanide
Formate

a All numbered methods are per SW-846 except
as noted.

Equioment-and Nonconcratg Structural Samolina-- The 183-H Basins
nonconcrete structural components are being cleaned by techniques such as
aquablasting and wet sandblasting. Swab sampling will be performed on all
equipment before it is removed from the 183-H Basins. The 183-H Basins
structural components, other than concrete, will be swab sampled on a simple
random basis to collect a minimum of five samples from a 10-foot grid pattern.
Prior to swab sampling, freedom from particulate contamination will be
verified by visual inspection and signed off by the job supervisor and/or the
cognizant project engineer. Surface-cleanliness-will be confirmed by swiping
with wet gauze or sponge pads and analyzing the swipes.

Because the -major- constituent- of basin-waste- is sodium-n-ttrate, a water-
wetted swab over 1 square foot of surface will be extracted and the extract
analyzed for nitrates. A second swab wetted with dilute nitric acid will be
analyzed for metals and fluoride. Analysis will be according to the methods
shown in Table 1.8-6.

I-11.2I - i V

Analytical methoda

6010
6010
6010
6010
6010
6010
6010
7740/7421
6010
6010
Anin
6010
6010

ion chromatography
ion chromatography
no standard EPA
method available
no standard EPA
method available

9010
ion chromatography

24
25

28
29

31

36
37
38
39
40
41
-2 -

43
44
45
46
47
48
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- Quality Assurance and Quality Control--Quality control samples will be
collected in accordance with SW-846 guidelines, where applicable.

3 Nomenclature and definition of terms also are consistent with those
4 identified in SW-846. Quality control samples will be duplicates, trip
5 tlanks, field blanks, and equipment blanks. At a minimum, one sample in
6 20 will be divided in the field, appropriately labeled, and treated as a blind
7 duplicate. In the event that the sampling rate is less than ZO samples
8 per-week or 20 samples per sampling effort,- at least one duplicate sample will
9 be collected per week, or-per sampling effort; whichever is greater. All

10 samples will be submitted to the same analytical laboratory. Duplicates of
11 both surface and subsurface samples will be handled in this manner.
12

213 At least one trip- bl-ank willbe collected-during each--of -the sampl ing
14 efforts. Trip blanks will be brought to the field in sealed containers and
15 transported to the laboratory with the field samples. Since the samples will

6 not be laboratory -tested for volat ies, only a limited number of trip blanks
7 will-be collected and laboratory grade silica sand will be used as the blank
A -material;

20 At least one field blank will be transported from the field to the
laboratory for each-of the sampling efforts. Field blanks will be treated

d Cjl_to_tripblanks excapt tbat they are opened in the field for about
S2 the same durati as onesamplcnllectingperiod, rlised properly labeled,
24 resealed, and transported to the laboratory with the field samples. Since the
25 samples will not be laboratory tested for volatiles, only a limited number of
-c +6r 4i pk .ank & ill be usae.A

At least one equipment blank will be collected during each of the-- sampling--efforts- Equipmen-t--ranki-s ill be- identical to trip blanks except
30 that they will be opened in the field and-poured over or through the sample
31 collecting equipment before sampling.

-33 tie analytical Iaboratory will provide the specific tabulated
34 information regarding accuracy, precision, and detection limits, or practical
_ 35 - quantification limits for each analytical rnnstittient for each of the

36 analytical methods used. Information regarding the accuracy and precision
37 would be data representative of their periodic assessment of the measurement
38 quality indicators, i.e., representative values for the previous several weeks
39 or months._ Reported detectiaft limits information will be the measured limits
40 specific to the analytical method over that period in which the samples were
41 analyzed.

43si -Catt 5Sret al--cmnnent -Sampling--The 183-H Basins
44 are rour- concrete-wailed rectangular basins which held liquid wastes and

s~ludges he siMpliN, analsis,-and-characterization of the sludges in Basin
40 Numoer are described in Appendix B. The sampling, analysis, and
-47 icharacterization af-wastes for Basin Numbers 2, 3, and 4 are described in
48-- APPend-i**. The waste-characteristics -are summarized from the site
49 characterization reports as follows:
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1 Basin Numbers
2 Waste tvoes 1 2 3 4
3
4 Discarded chemical product EHWa EHW EHW EHW
5
6 Dangerous waste mixture EHW EHW EHW EHW
7
8 Dangerous waste characteristics: Toxic Toxic Toxic Toxic
9 Liquid (based on chromium) WT01 WTOL WTOI WTh1
10
11

13
14
15 The basin waste sludges and liquids have been removed, stabilized/

,A6 solidified, and placed in drums for storage. Basin walls and floors are being
47- decontaminated -to remove residues. The sampling plan includes s-amples o-f the
-8 walls-a nd-floors to-evaluate-the-effectiveness of decontamination and to

, 9  document residual decontamination. Sampling of the basin walls and floors
ol0 will be performed using the 'stratified random' sampling technique described

Al.- a *- iflR.n ~ flLS- ail 3M46 JM e r--i~ - ---e- eieai-on- basin floors, the

222 flocculation basin floors, the basin walls that have been exposed to liquid
23 -wastes, -and-the walls--above the -iquid-wastes high-water mark. - These strata
24 were chosen on the basis of the relative exposure to liquids and sludges.
25 Sedimentation basin floors have been exposed to sludge with the hydraulic
25 pressure produced-by the highest liquid waste levels above the sludge.
27 Flocculation basin floors in some basins have either not been exposed to heavy
28 sludge deposits orihave-been exposed-to lower liquid waste hydraulic pressure.
-.u9- .vr~AS -i~vM~ t ott P-'ai4a-tatet k ate.gen Axpzosat -primarily to liquid
10 wastes- Walls above the 'high-water marks' have not been extensively exposed
31 to wastes but may be contaminated due to evaporation vapors.
3 2
33 In each of the four 183-H Basins, a total of 21 concrete samples will be
34 taken as shown in Table 1.8-7. Five of the sample locations in the basin
35 floor have been randomly selected. The sixth is an authoritative (nonrandom)
36 point located near each basin's low point. The four flocculation floor
37 samples are all random. A second authoritative point-will be field located on
38 a fracture or crack in the floor or wall of each basin. A total of ten
39 randomly selected sample locations have been identified for each of the four
40 walls -of eacb-tasin;vfive from-the -upper portion of the wall, above the high-
41 liQuid level, and-five from below this mark. --Duplicate samples and h12nkv
42 will be taken as discussed earlier in the Quality Assurance and Quality
43 rn rns.-cin .ndsh in Table I.B-7.

,a WI64VI 4 SS ' IV~I* Q~jW almw,'n I I
44
4- -Sample- locations have been -determined-by the intersection of vertical and
46 horizontal grid lines (2-foot spacing) for walls and by north-south and
47 east-west grid lines (5-foot spacing) for floors. Random numbers were used to
48 first select- a basin wall and then -to choose the numbered grid lines for the
49 sample locations in each strata. Intersecting grid lines then uniquely
50 determine the sample locations. The sample locations are shown in
51 Figures I.B-11 through 1.8-13.
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Table I.B-7. Number :f Concrete Samples, Duplicates,
and Blanks for 183-H Basins.

Duplicatea Trio
Pi ,.L.5aFieldM

Lquip.ment

Bgrkrnund - 8 1 1 1 1 2
Subtotal 8 1 1 1 1 12

Basin 1

Sedimentation Floor 6
FOctulatiu riur 4
Crack 1
Upper Walls S
I-.&ar walle
Subtotal 21 1 1 1 1

Basin 2-
Sedimentation Floor 6
Flocculation Floor 4
Crack 1
llrnnu U.111..r

-- LuwPr i'isn
Subtotal 21 1 1 11

jed"imentation Floor
i. Flocculation Floor

SCrack
i:--- Upper WalIs

iA .I L kat* I I

25
6
4
I
I

33 Subtotal 2
34.
35 Basin 4
36- Sedimentation Floor 6

38 Crack 1
30 nnae' Walla C
40 Lawer Walls 
41 Subtotal 21 1 1 1 1 25
42

Total 92 5 5 5 5 112

a SW 848 gu-idancefor representative duplicates and blanks, which
MycoiY tenta ely ..roVed. . .. ini..mally 5 percent of total

s---------ampling or one set per week. The values shown in this table
reflect the minimum number of duplicates and blanks to be taken.
Additianal duplicates and blanks may be taken at the discretion
of the field team leader.
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Figure 1.6-13. Concrete Floor Sampling Locations for 183-H Basins.
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Concrete Background SamoTes--Concrete background samples will be taken
from the exposed south-facing exterior wall at the extreme south end of the

3 basins. The randomly chosen sample locations are shown in Figure I.B-14.
4
-5- -Twelve background samples (including one duplicate sample and three
-6- blanks) wi-lbe-takenv.--lanks-wii-be-taken as Scribed in the quality
7 assurance section and as shownhin Table 1.8-7. Background sampling
8 requirements are currently under review by Westinghouse Hanford and the
9--S -UE-.L,-and a proposed R.-1 Ord Site policy for establishing the minimum number
0t -of samples-is contemplated.- tor the -it3-4fBasins, the selection of the number

- f-b.ckground-samples his been based-on tnenArd ongineering practices,
12 EPA guidelines, and professional judgement.
13
14 The field location of the background sampling area was established by
15 viewing the-exterior-southwest corner of-the 1831H Basins, and it was noted
so that the- southern exterior of Basin Number 4 has a prominent vertical line

7 running the height of the wall from the imprint of the concrete forms. The
ara m which background amples w e collecte- , is a rectangle

-49 beginning at-the-top-of the wall, extending down the vertical line for
- 0 feet,-and transversinq horizontally-east-for 150 feet; this yields a sample

-.i c-o-lection-area that is 10 feet by 150 feet. Sample locations were selected
22 -at the intersection of horizontal and vertical grid line space at 5-foot and

,23 2-foot-intervals, respectively. Random numbers were used to select the
cnaseifir intarer+4tin.

The exterior south wall of-the-183--Basins -has--been Justified as -the
source of the concrete background samples because it is physically separated

48 from the waste containment walls by the effluent flume and the overflow flume,
-29 and the concrete was-poured at the same- time as the basins. The effluent
30 flume and the overflow flume never received basin wastes because the waste
31 levels never reached the lip of the overflow flume, so the background sampling
32 rall was-never-affected by- -iqui dwastes-igrating -throug tht-cn rete wlhis.
33 Additionally1 it is -the- exterior-side-af the wall that will be used to
34 establish background values, so liquid vapor contamination would have been

- -oncreta -Samntr Techn-icu-e----The weight of -concr-ete--needed -from each
38 sample point is a minimum of 5 ounces. Removal of the concrete samples will
10 k. erorV Vn N1JV A limin

_- -eror ry--0 -...- nata- any pre-analysis leach or contamination
40_ effects by cgrin or c-ttng-ubrkant oncrete samples May -be coJlected hy

-41 -1chtpping 4r -oring. For chipping, a concrete sample will be-extracted from
42 the surface by cutting a set of parallel grooves about 1.63 to 2 inches apart
43 and 10.5 inches long in the surface. The grooves will be cut at least
44 2 inches deep and one groove will be angled at about 30 degrees toward the
45 other to yield a-narrow triangular sample segment between the bottoms of the
---grooves. Cross-groove-s arpendicular to the ends of the sample grooves will

47 permit- the-sample- to be broken by prying out from the-surface to yield a
48 prism-shaped sample piece with an intact surface layer.
49
50 Comnercial equipment for cutting grooves is available. The equipment

1 operates dry by pneumatically driven impact bits. The bits are readily
cleaned-to eliminate -cross-contamination between samples. Concrete nrd
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1 drilled samples (1-inch to 3-inch diameter) may be taken from the floor or
2 walls. Commercial coring equipment is readily available and can be cleaned to

5 I.B-4c(2). Sampling to Assess Contamination in Soils. The soil sampling
6 program-has been designed to assess the nature and extent of contamination
1 thin the vadase zone teneath and surrounding the 183-H Basins. This
& am-pari- b performed to asser &1sue nti nn 2c cpecified under

gy-eg attoas (Ae ulatins, two

11
12 * Clean closure--Removal, as needed, of above action-level
13 contamination.
14
15 a Landfill closure--In-place disposal, long-term landfill monitoring.
16
,7 The landfill closure option would be exercised-only if clean closure has
_8 been demonstrated to be impractical. Landfill closure may still necessitate

- parttal-removal of contaminated-soils, particularly, if such soils are
20 designated -extremely-hazardous wastes under WAC 173-303.

2 The 183-H Basins have been included in the 100-HR-1 operable unit.
423_ - acordance with theianfordFederal Faci i ty -Agreement and Consent Order,
24.-the i00-HR a-operable-unit-has-been-designated for-RCRA-facility
25- -- investigation/c-orrective- measures- study. -Soil sampling activities will be
26 performed in accordance with Westinghouse Hanford Company's environmental
- -- procedures using the Environmental Investigation-and Site Characterization

8 Manual, WHC-CM-7-7 (WHC 1989).

30 Conceptual Model of Soil Contamination--The nature of potential soil
&r contamination surrounding the 183-H Basins has been inferred from the
-2 3 -oarationa hh-t-ry of -the -fac4iity; ch-ecal-ana'y-s of soId and liquid
33 wastes contained within the 183-H Basins (Appendices B and H), and examination
34 -- of-groundwater monitoring data (Appendix Ky. These data indicate that
35 inorganic constituents, including metals, common ions, and low levels of

--36 -radionuclides,vare the-contaminants of interest.

38 --in 1978,-nitrate-leves-observed-in-a-downgradient groundwater monitoring
39 well suggested a leak from the 183-H Basins. Because it was the only basin in
A^40 use at the time, the leak was thought to have been from Basin Number 1. Prior
41 to their use as solar evaporation basins, Basin Numbers 2, 3, and 4 were

-42 preparatoiy-c1-earied--and a-sprrayed-on Hypaion internal basin-liner was placed
43 in- each-. Subsequently, the liquid from Basin Number 1 was transferred to the
4 al t -assins (Z§f udge-wAS re-ovein 1Nx) an rurtner use of Basin

- -45 Number !-as a solar evaporator -has not-occurred, -Continuat-lon- of groundwater
-46 monitoring has shown a general decrease in the concentration of indicator
47 parameters.
48
49 -Waste constituents within the 183-H Basins' liquids may have migrated
-0- into-the- soil-through the-concrete-floors and-wails of the basins. Prior to

A solar evaporation usage and because basin liners were not used, the concrete
2 walls -and -fl wors ray- have-become saturatd- durinq the-approximate -2-year

T-1?1
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1 period of water filtration operat)Qn, thus establishing migration pathways.
2 Also, airine -cracks or other dicGntinutties in the concrete could have
3 provided preferred pathways for migration of the liquid waste. The concrete
4 and hairline cracks would have filtered the sludges and crystalline
5 precipitates, restricting their migration into the underlying soils. The
6 migration of liquid waste and subsequent distribution of potential soil
7 -contamination-also would have been influenced by the presence of the layer of

-asphalt-paper immediately- beneath the concrete floors-of the basins. The
_ - ~relativtly impermeable asphalt paper layer would have tended to redistribute

10 any migrating liquid, either toward breaks or seams within the layer, or
11 toward the layer's perimeter (beneath the edges of the 183-H Basins). The
12 present condition- of the- asphalt paper layer is not known, nor was it
13 ascertained before solar evaporation usage in 1974.

15 No-data have been obtained on-the distribution of the waste constituents
16 within the underlying soils-. Because the concrete and underlying asphalt
7 paper would have restricted the rate of liquid waste migration, it was likely
8-thit tevndeirlylng-natural_ soils would have remained unsaturated. However,

7T19 the-siol layer -immediately underlying the- asphalt paper was constructed with
-20 compacted fine sand fill. Since the average pore size of the typical

41 compacted fill was considerably smaller than that of the underlying native

a wcuidh-ry-poen1i1 C -- iave been -reater within the fill.
; Conseuent-ly, -the ret-a-ned-mois-tu-re- cortent- af the fIll-layer woul be

- 24 greater, migrating fluids would have tended to be retained, and fluids would
2ve spriad lateral i n ; ayr until the fill layer became saturated.

26 Within the underl-ying coarse-grained Pasco gravels, migration would have been
iar-gely-controlled by downwardtgravitytinstead-of lateralcaoillary forces.

28- Therefore,-uiiqutidmigration in the Pasco gravels would be predominantly
29 downward, and lateral spreading would be minimal. As a result, the downward
30-- migration- of liquid- wastes- wouLd-be- !argely- confined- to tre- immediate zone
- 1 beneath the 183-H Basins until reaching the water table.
32,

33 The mobile waste (liquid) constituents from Basin Number 1 were inferred
34 --to have-migrated to-the -water-tabIe, approximately 40 feet beneath -the
3-5 --183-H Basins. Comparison of-the chemical analyses of -the183=H Basins' liquid

-& waste (Tables TA-16 and L7) with those from the groundwater from the
37 neighboring monitoring wells, has indicated that many of the primary
38 constituents- of the liquid waste correlated with the downgradient samples.
3g
40 List of Analytes--Primary potential soil contaminants were identified
41 from tabulations of waste materials discharged to the 183-H Basins; from
-A- --chemical analyses of-the -basin sludges, -precipitates, -and liquids; and from

-43- chemicai--analysesof, samles -from downgradtent groundwater-manitoring wells.
44 The source information supporting this selection is presented in Sections I.A
45 and III.A. The following potential contaminants; listed in Table I.B-5, have
46 been selected to serve as sampling parameters for the nature and extent of
47 contamination.
48
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E i Lns: - i -0 silver
uri - d nd

- , IV ailau IU

3 beryllium mercury zinc
4 cadmium nickel

chromiium -selTeniun.
6
7 Non-metallic ions: fluoride nitrate.
A
9 In addition-to-the metal ic--and-non-metalTic sampl ing- parameters,

10- consideration must be given to radioactive constituents. The concentrations
-11 of-gross alpha-and gross beta-have been highest-in the groundwater

---12 constituents-inuediatly -downgradient-of-the-183-H Basins. Uranium isotopes
13 and technetium-99 concentrations have been measured in the solid and liquid
14 portions of the 183-H*Basins' waste, respectively. These have been
15 categorized as low-level, nontransuranic radioactive waste. They also have
16 been identified as groundwater contaminants associated with the 183-H Basins.
17 Strontium-90 and cobalt-60 were also detected in groundwater downgradient of8 -the 183-H Basins- (both es-s than I part per million}; but the--concentrations

" were extremely low, and thus, were not selected as additional sampling
20 parameters.

N 22 Based on this information and the information presented in Sections I.A
23 and III.A, the following radionuclides have been selected as additional

:zz&-- n-1Upna parameater-.
25
26 Radioactive-ions: uranium-total gross alpha

technetium-99 gross beta.
8
29 Based on the-downgradient groundwater well reports, the following
30- -constituents have-been-selected as-additional sampling parameters.
3-+
32- Groundwater ions: manganese sulfate sodium.

-4 Although -some organic cmpound-were prroc-c ed through the-183-K Basins
35 (i.e., vaporized), their volumes were too small to be considered as soil
36 sampling parameters. The field screening of the soil samples and concrete

-ras jur VoL4i[e arganics will provide a-means of checking for the presence
38 of such cnmnnounds
35

___40- A complete list-of the sampling parameters for soil-sample analysis is
4-- presented in Table I.8-8. A summary of all the soil samples, duplicates, and

£7 hl..i~e 4 n p.n -n Tnh1a T R-Q

43
44 Phase I (ShallmwL oiSl Samolinq
45
46 The soil saiping plan_ has been divided into two phases. Phase I
47 evaluates the shallow soil immediately beneath the basins. Phase II looks at48 the deep vadose zone and delineates the 183-H Basins contaminant plumes. The
9-- results of the Phase I soil--s-ampl trig wili Ibe used- t guide the Phase II soil

50 sampling locations. The PhaseLsoiLsampling has been divided into three
- -- parts: background, internal basins, and perimeter soil sampling.
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Table I.B-8. Analytical Methods

Constituent
2
3
4

&
7

-9-
10
11

SA
14
15

$7

1.22

24
v25
285

28

Analytical method

A-ans- 
-

Barium
Beryllium
Cadmium
Chromium
Copper
-ea --

Manganese
Mercury
Nickel-
Selenium
Silver
Sodium
Vanadium"i--4
74a.

Fluoride
Nitrate
CSm1 ato

uranium, total -

Techneti um-99-
Gross alpha
Gross beta

--- n.-J 4 DAC

4W-84U, 6014VSW-846, 6010
SW-846, 6010

_SW-846, 6010
SW-846, 6010
SW-846, 6010
SW-846, 6010
SW-BA, 7471SW-846, 6010

-SW-8, 7 4-7 1
SC-846, 6010
S;-846, 6010
SW-846, 6010
SW-846, 6010
SW-846, 6010-SW-846, 6010
ISW--8n-6 C m010
Ion Chromatography
Ion Chromatography
Ion Chromatocra-phy-
-'PA 600/4-- -032

o EPA or SW 846 method
CIA Ur-S- 846 -method

o EPA or SW 846 method

for Soil Sampling Aralysis.

Action level

, -background
> background
> background
> background
> background
> background
> background
> background

> background
> background
> background
> background
> background
> background
> background
> background-

background
> background
no- " ,pplicawlc
no applicablE
no applicable

Source 1

threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold
threshold

Source 1 - Based on background soil sampling results.
Source 2 - Not naturally occurring.

The background soil sample location has been chosen to provide an
uncontaminated database. The rest of the Phase I soil sampling has.been
designed to determine whether contaminants from the 183-H Basins have impacted
the shallow soils beneath and immediately surrounding the basin walls and
floors. The sampling also focuses on locations where migrating liquids may
have been directed by the underlying asphalt paper layer, particularly
surrounding the perimeter of the 183-H Basins. A total of 78 samples

'+ftii-anq aupi-eates and blanks- wil -be -taken -for- analysis durin tie
Phase I sampling effort. All soil sampling operations and procedures will -
contform to Westinghouse Hanford Company's environmental procedures
(WHC-CM-7-7) and will be documented in the field sampling records.

Background Soil Samples--Background soil samples will be collected for
comparison with the Phase I and Phase II samples. Because of the wide range
of activities conducted throughout the 100-H Area and the associated potential
for soil contamination, background soil samples will be collected on unused
lands west-of the 100- Area boundary (Eigure-I.B-15)J-4 The-area selected for
background soil sampling is similar in size to the expected maximum affected
sails area of the 1R3-H RBsins.
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1 Table I.B-9. Number of Soil Samples,

3

Duplicates, and Blanks for 183-H Basins.

B1 anksa

Soil Dulicatea Trio Eild Eauioment
6 Phae (shallow)
-7

9
IA

13
14

16
ct7

23

31. Total Phase I

Phase II (deep)
Backgroundd-
Tnteon.1 De4ne

External Basins

Total Phase ii

Total

a SW-846-guidance-for representative-duplicates and blanks, which
EcZ Y_-tentatively has -approved, is- minimally 5 percent of total
sampling or one set per week. This represents the minimum number
of duplicates-and banks- to be taken and, as warranted, the field

.1pn _ _, asy waraktd. the ie.
b Basin Numbers 1 and 4 will be sampled concurrently; therefore,

samnlin_ du i--at-- and l-nks will be_5 percent.
Iasi-perimeter-sampling -may- be conducued concurrently with
Phase II sampling; therefore, more sampling duplicates and blanks
may be required.

d-.-M not be- necessary Phase- --beep-Soil Background Samples).

62

9

3 1

64

126

4

1
1

3

7

4

1
I

3

7

4

1
1
I

3

7

4

1

1

3

7

78

13
28

76

154

Total

- Vround - 12
Subtotal 1 1 1 1?

Basin lb
Seeimen'aton6 9
Flocculation 4

Subtotal 11 1 1 1 1 15
Basin 2

a Uiruentation 0
Flocculation 4
Crack

Subtotal 11 1 1 1 1 15
Basin 3

Sedimentation 6
Flocculation 4
Crack 1

Subtotal 11 1 1 1 1 15
RmcAin Ab
Sedimentation 6
-F111l.t inn A

Crack 1

Basin Perimeterc 10 10

32
33
34.
35
43 r

37

4e

43
44
45
46

435

31 3q
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1 The background soil sample locations shown in Figure 1.B-15 represent the
2 randomly selected intersections for-the -backQround sample points. Background
I sample locations have been selected at the intersection of grid lines for a

It 50-foot spacing on the 500-feet by 500-feet sampling area. Secondary
5 locations to be used if sampling at the primary locations are not technically
b -or practicably feasible are also shown. If required, the sampling personnel
_ will have the 4iscretion to -collect the samples within a radius of 1/2 grid
8 space (25 feet) from the randomly selected sample points.
9

--10- The 12 background saples (including duplicates and blanks) will be
-11 - collected by-bacihoe or-hand-excavation-from-a-depth-of about 2 feet below the

-_12 current around surface. This depth minimizes the influences from the
13 veustative cover and/or potential-airborne contamination. Grab samples of
14 the undisturbed soil will-be collectedand processed in accordance with the

z45 -Westinghouse Hanford environmental procedures (WHC-CM-7-7).

-17 Quality control samples will be collected as prescribed by SW 846
rJ8 guidance. At least one trip blank, field blank, and equipment blank will be

coiicted-during ackgrund -sampling (Table 1.8-9). At least one duplicate
2- background sample will be collected for quality assurance purposes, using a

-21 random number generating process as for the other samples. Each background
_:2. sample and blank will be analyzed for the parameters listed in Table I.8-8.

2 411 I-aAc". id sail sampwIl-ei-I-be fi--semad for volatile organic
25- -compounds -and monitored with hand-held instruments for gamma radiation. These
26 readings will be recorded in the field sampling record. The Hanford Site

background soil sampling requirements presently are under review by
-d- Westinghouse-Hanford- and the DOE-RL, and a proposed Hanford Site policy for

29. -establishing the-minimum-required -number of samples is anticipated. For the
30 183-H Basins, the selection of the number of background samples has been based
3t -upon standard engineering practice, EPA guidance, and professional judgment.
32 For the 183-H Basins, a total of twelve background samples (including one
4 4 ----duplicate and thiree blanks) will be collected.

35 internal Basin Soil Samples--The objectives of the internal basin shallow
S5 soi- saIin 11% ve been to determine whether contaminated liquids escaped the
37 basins, and what distribution such contamination may have had in the
38 immediately underlying soils. This information will be used in selecting the
3 deep sall atsII sampling.
40
4 Access to -- underl-y-i-ng- sai-wil--be obtained by coring through the
4t - 183-4 Basins'- conc-rete floors;(Figure-I. -.- Thae core hales will hp
4 drill-ed to the diameter of 2 to 4 inches using standard concrete coring
44 equipment, From the concrete core hole accesses, grab samples of the
45-- underying soils will be -collected with clean, stainless steel sampling tools,
46- and-transferred to a clean, stainless steel mixing -bowl_-When a sufficient
47 amount of sample has-been obtained for all of the required analyses, the
4a_ sample will be thoroughly mixed, placed in appropriate sample containers along
49 with any required sample preservatives, and stored appropriately until sent to50 the analyzing laboratory under chain of custody procedures. Sampling

-e'd-fImNt -lI-be decor amrrated--baweei-tarnpls and after sample collection.
All of-the sampling will be performed in accordance with Westinghouse Hanford

1-127



-c -a o Ilcu - n Focuato 
Flculto

'IIT

v-------- -.-----------

- - - - - - - - --Sea'o' Sdm dlcr ii>ilI AVH Seimaion
Flua Ion ccaio 4~ccllinI Foc Basin 110.3 Basln n 2 B sno

I

Key:

Random Sample Locations
Authoralallve Sample Locations

Grid Spacing 5' Horizontal
5' Vertical

South External Sample Locallons

I I
I I I ~ --I I

0 25

Scale In Feet

50

Figure 1.0-16. Phase I Soil '-qling Locatioos (78907201.5).

2
W4~

-4

-4
I.-

0-I

-"U

W(D,

C:

PO (D

3

-

I I I I

79020.



183-H Basins, Rev. 2
04/13/90

1 Company's environmental procedures (WHC-CM-7-7). All the samples and blanks
2 will be analyzed for the parameters listed in Table I.B-8. All soil samples
3 and concrete cores will be field-screened for volatile organic compounds and
4 monitored with hand-held instruments for gamma radiation. These readings will
5 be recorded in the field sampling records. Then the core holes in the
---6 183-H Basins'--floors wi-l-be-backfi ied-with concrete to prevent infiltration
7 of precipitation.
8
9- -- Because specific points of leakage associated with the high-nitrate

- 10- 1evelsin-1971_miildA nnt be identified, a--random sampling --scheme hac Haan
-1-- -preprared. Five random sampling points have been selected within the floor of
-12-- each sedimentation basin_(total_of_20 sample points).-Four random sampling
13 points have been selected within the floor of each flocculation basin (total
14 of 16 -sample points-. One- authoritative- (-nonrandom)- sampl-ing point--will be
15 field located near each basins' low point in each of the sedimentation basins

( total of four iampeaoints-. A second authoritative (nonrandom) sampling
17 point will be field located on a fracture (crack) in the concrete floor of

.L8 each of the four basins4total of four -sample paints). Thus, a total of
- 44-samples will be taken through the floors of the 183-H Basins.

T1 The randomly selected floor sampling points were derived from the 5-feet
1-2-- by 5-feet-grid-assh_o:wn. in Figurte B_16._ The samples will-be taken at the
2 ntersections of randomly selected grid lines.-- Two-digi-t--random--numbers,

- 4- --- produced-by a random number generator, were used to select the sample
25 locations. If required, the sampling personnel will have the discretion to
26 collect the samples within a radius of 1/2 grid space (2.5 feet) from the
T randomly selected sample points.
3

-29 At each sample point, the concrete floor of the basin will be vertically
36 cored and soil samples will be taken immediately beneath the asphalt paper
_ -liner. One soil sample will-be collected at each location for analysis. One
1t additional-soil samples will be collected for duplicate analysis, from either
33-a sedimentation--basin-floor-location, or from a flocculation basin floor
34 location. The duplicate sample location will be randomly selected at the
35 time of sampling. The duplicate sample will be a field grab sample from the
s- --randoly sAlacted iaatio. -Quality zottre samp ti ie t aken as

37 -prescribed by SW 846- At least one trip blank, field blank and equipment
33 -blank will be colected during theinternaT basin sampling (Table LB-9).
39
40- 183-H Basin's Perimeter Soil Samples--The objective of the perimeter

-41----basin-soil sampling-wiii be to determine where contaminants have migrated
42 from the 183-H Basin into the surrounding soil.
A 5

44 Soil samples will be collected adjacent to the exterior surface of the
45 basin walls at six randomly selected locations, two along each of the east,
-- 46_ south4 and wet-tidas of the_1S3- Basins. The linear samgling grids and the
47 randomly selected sampling locations are shown in Figure I.B-16. These
48 sample points were selected by the random selection process. If required,

4 te samplingpersonnel have the discrtion-t-o collect the samples within
50 1/2 grid space (5 feet) from the randomly selected sample points.
-! - - - - I _ 1
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1 The north, east, west, and part of the south sides of the 123-H Basins,
2 have soil bermed -against the outside of the basin walls (see Figure I.B-4).
3 The berm on the north side of the basins is more extensive and will be
4 sampled during-Phase II with a drill rig. At each sampling location on the
5 east and west sides, two soil samples will be collected. The first will be

- --6 -tolected at-the interface between the base of the concrete wall and the
7 asphalt paper layer. At each location, a second sample will be collected of
8 ---thetberm soil-adjacent-to-the-outer-surface of the wall, at a height of
9 --3-feet above-the- base of the wall. At each sampling location on the south
10 side of the 183-H-Basins -(where there isn't a berm), one soil sample will be
11 collected 6 inches-beneath the base of the basin overflow structure.
12
13 The 183-H Basins' perimeter soil samples will be obtained, screened, and
14 stored in the same manner as described for the internal basin samples. All of
15 the samples and blanks will be analyzed for the parameters listed in
-1& Aabte-; - 1 soil samp-les wiil be field-screened for volatile organic

17 compounds and monitored with hand-held instruments for gamma radiation. The
18 readings wili -be recorded in the field-sampling (lngnn) record.
19

s-20 Access to the samplel-ocatiwos will be-provided, where feasible, by
A1 coring through the concrete walls or by external backhoe excavation. Due to

Z the possibility of uid faundation or basi floort -structures -being present on
''23 the west and south sides of the basins, additional concrete coring may be

24 required to provide access to the undetyTng soi. if required, this will be
- done in the same way as the basin floor coring. The soil excavations will be

2O backfilled with the excavated material to preclude preferential pathways for
21 natural precipitation infiltration.

29 Ouality-Assurance and Quality Control--Quality control soil samples will
30 be collected in accordance with SW-846 guidelines, where applicable.
31 Nomenclature and definition of terms also will be consistent with those
32 identified in SW-846. Quality control samples will be duplicates, field
33 -blanks, equipment blanks, and trip blanks. At a minimum, one sample in
34 -20 45 percent) wiltbe divided inthe field. anropriately labeled, and
35--- treated-as-a duplicate. In the event that the sampling rate is less than
36 20 samples per week or 20 samples per sampling effort; at least one duplicate
37 sample will be collected per week, or per sampling effort; whichever is

--38 -greater.- All sampleswi}} be submitted to the same analytical laboratory.
39 Duplicates for both shallow and deep soil samples will be handled in this
40- manner.

42 At least one trip blank will be collected during each of the sampling
43 efforts. Trip blanks (analyte free water) will be brought to the field in
44 sealed-containers- and-transporttd to the- aboratory-witb-the-other--samples.
4 ice the samples-wilI-not be laboratory tested for volatiles, only the trip
46 blanks will be collected and analyzed to identify transportation and .
47 laboratory induced contamination. A certified composition silica sand-may be
48 used as the blank material.
A f

50 At least one field blank (analyte free water) will be transported from
51 the field to the laboratory during each of the sampling. efforts. Field blanks
52 will be-treated identically to trip blanks, except that they are opened in the
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V field for about the same-duration as a typical sample collection, closed,
properly abeled, -resealed, and transported to the laboratory with the other
saupies-.----Since the s-amp-es wi-il -not be--aborat-ory -tes-ted -for--v-rl-atil--es only

4 -the-field- blanks. il-e-ssd to identify the background field (site) induesd
5 contamination.

7 At-least one equipment blank--will be collected during each of the
8 sampling efforts. Equipment blanks will be processed identically to trip
9- --- blanks except that they will be opened in the field and poured over, or

10 - through, -the sample collecting equipment before sampling to identify the
-H- -effectiveness-of the -fteld sampilingdecontaminat Ion.

3 The laboratory will ensure the integrity and validity of test results
--1 through-plementation- of-an- internal qua]ity control- prograr.--The-program

1-5 wiVl- eetxthequaity-control -criteria -of EPA- guideli-nes and,- as applicable,
16 SW-846, and The Handbook for Analytical QC in Water and Waste Water
J7 Laboratories, third edition of EPA-600/4-79-019 (EPA 1979a). A system of
8 reviewing and analyzing the results~of thesessamples will be- maintained to

7.19 -detectproblems-due--to- contamlTnation-, inadequate-calibrations, calculations,
N -pracdures-or ather causes_' -Standarid iethod'wii ucok A_ ternative

' Amethods that-are developed or adapted will be tested and completely
nntd.n All methods and method changes will be approved by the

Westinghouse Hanford Company contracts representative.
24-
25 The quality control procedures for laboratory analyses will include
96 evaluation of blanks, matrix spikes, surrogates, and other quality control
1__ samples as-appropriate-for determination-of the quality assurance/quality

-8 control (CA/CC) for each matrix and analytical method. Quality control
4-2 - ziroceduret for indivldu- methods will bp doumented in the laboratory's
in analytical procedures.
3iT
32 -Al-analytical methods will be in compliance with minimum quality
33 controo criteria of standard EPA methods, where such criteria exist
34 - (EPA 1986a). The analytical laboratory will have obtained the Westinghouse
35 anfnrd any approval on alt-iethods -prior to the -analysis ofsamples.

37 THE EPA guidelines for the determination and reptrting of accuracy,
-_38 precision, and detection limits of -the-analytical methods will be met. The

39 analytical laboratory will provide tabulated information representative of
40 accuracy, precision, and detection limits for at least the three month period
-41- over which the analyses were performed. Laboratory quality assurance/quality
42 control infornation--will- be--requi-red on- representative- constituents for each

-43 ofthe-analytical methods used, -e.g., those evaluated for the EPA contract
-44- --]aboritory-program (CL), for -both soi-and groundwater -matrices- Accuracy

45 and precision will be determined for, and representative of, the mid-range of
46 the standard working range used for the analysis. Information on accuracy
47- -and -precisi-tcan -be -determined-frm-the -matrtxr-spike and/or surrogate spike
48 recoveries of standard reference samples or EPA control samples, if
494-- approrit-e. -Acc-ricy and orecision will be reported in a manner similar to

--- 50 --- that indicated in SW-846 (6010-16). The upper and lower limits of the
--- standard-working range used for the analysis will be reported in a form

S-comparable to Form XIII (SW-846; ONE-32).
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1

2 Representative=-ower limits of detection will not exceed the EPA
3 requirements-f-or detection-limits.- Detection-limits will be reported as one
-4 of the following: (1) the lower limit of the standard (linear) working range
5 used for the analysis, (2) the low concentration standard used in the
6 calibration provided that this concentration does not exceed EPA
7 reireiments- or (3) the detection limits and/or quantitation limits for each
8 analyte caculated-irom-measuredtstandard deviation of the average background
9 noise level using the criteria outlined in SW-846 (ONE-15; THREE-2), for

either the interpolated background beneath analyte peaks in the
11 . low-concentration calibration standards, or at the peak spectral positions in
12 a reagent blank. The analytical laboratory will specify the definition of
13 lower limit of detection used. -Detection limits wili be regarded as the
1A lower limits--of reportable rnnrontrations of an analyte. Concentrations
is - less than these l-imi-ts will be-reoorted as less than detection limits
E(e;g -(ItO UNg/kg.- Repreentati-ve -prec-i;on -at tihc detection .iits also
p7 will be determined and reported in a similar manner as-the-precision for the
-IS- mid-range.-- Precisian at the lower limit of detection -- as def ined above, will

be determined from the replicate analyte peak measurements for the
low-concentration calibration standards or for the samples used in

1 establishing the lower limit of detection. Representative detection limits
t22 and associated precision on the lower limit of detection and precision at

--this limit, will -be reported for each analyte in a form comparable to
24 FORM VIII (SW-846; ONE-25).
25
26 A laboratory duplicate and a blank sample will be processed with each

7 sample batch or after every 20 samples, whichever is more frequent. Quality
- ontrol samples r n.a M in the same matrix and in the same manner as a mixed

--29 -calibration-standards, at-10 times the instrument detection limits or in the
30 mid-range of the working standard calibration, will be analyzed after every
31 - samples (e.g.; SW-846,-6010-9,10; 700040-).--Spike recovery will be
32 calculated by-the method detailed in ASTM Method D 3856, Section 11.5.4,
33 Annual Book of ASTM Standards, Volume 11.01 (1986). Analytical data on
34 blanks, duplicates, and control samples will be reported in the same manner
35- as- samples. Care will be- taken to ensure that duplicate samples are
36 representative of the original sample.
37
38 Phase II (Deep) Soil Sampling
39
40 Tne-183-H Basins' Phase II soil sampling has been designed to determine
41 the extent and distribution of contamination in the deeper vadose zone soils
42 beneath and surrounding the 183-H Basins; Figure I.B-17. Cable-tool drilling
43 methods will be used to gain access to sample locations. Each boring location
44- will be considered to constitute one sampling site. All soil sampling

--45----operattons will conform to Westinghouse Hanford environmental procedures
A4 -WHC-CM-7)-and -will be documented in the field sampling logbooks. The
47 proposed 9 sampling locations and 76 samples (Table 1.B-9) will be reassessed
48 following the Phase I investigation. If the Phase I investigation

-- 49 demonstrater that sattow- ctac rration-is-more concentrated in certain areas,
50 then the Phase II borings will be relocated to provide additional data within
51 those areas. Ecology's concurrence will be obtained prior to initiating
52 Phase II soil sampling.
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>211 flC _4 adornut- tes review of historical site litholoqic
- records-will be made-to determtineif enough 'deeper' background chemical and

4 radionuclide data are available to collaborate the (Phase I, shallow)
5 background results. If insufficient data exist, the deep vertical boring

-- 6 will-be field ocated--andlm tirFIed-. The sinale background boring location has
---7 been randomly selected following the same simple random selection procedures

8 as icd fnr the Phase I background sampling (see Figure 1,8-16). The
9- background boring-wiIl -be drilled tt-the groundwater table -(approximately 40
10- feet). Drilling to the groundwater table should not increase the potential

-11 for groundwater contamination since the -boring is in an unrnntaminatcd
12- (background) area. Immediately -fter- samping,-the-background boring will be
13 properly backfilled/abandoned to preclude preferential precipitation
14 infiltration.
15

-16 Soil samples will be collected at a depth of 2 feet and at 5-feet
17 intervals (5 feet, 10 feet, 15 feet, etc.). A total of 13 background samples

- -- (lnc--uding one duplicate and-three- blanks) will be collected. The Hanford
_J9 Site background soil sampling requirements presently are under review by -

C-;2:20 Westinghouse Hanford and the DOE-RL, and a proposed Hanford Site policy for
k-t2V establishing- theminmum required number of samples is contemplated. For the

22 183-H Basins, the' selection of the number of background samples has been based
&,23 upon standard engineering practices, EPA guidance, and professional judgement.

24-
25 183-H Basins' internal and External, Deep Soil Samples--A total of
't eight vertical borings will be drilled-in-and-surrounding the-183-H Basins.

The -preliminary-boring locations are presented in Figure 1.3-17. Four borings
8 will-be drtTetdfrom inside the basins to provide information on deep vadose

29. zone contamination directly beneath the basins. The borings have been located
X -- to provide essentiagy rifnrm-cnverage-of -the underlying vadose zone, The
sir- four remaining borings have been placed around the perimeter of the
32 183-H Basins to provide information on the extent of contamination both
33' laterally and vertically beneath the 183-H Basins. The boring along the north
34- side of Basi-n Number 1 (RH-5) has been -located within the-arean riginally used
-3 *frtanttrue ktransfer-ef wastes-t examin the potential for accidental
36 spills during waste transfers.
37
38-- Except for BH-5, the borings will be termi-nated about 10 feet above the
39 existing water table to minimize the potential for groundwater pollution.
40 Because the planned location of boring BH-5 is on the north berm, downgradient
41 of the 183-H Basins; and unradient of the point-of-compliance, Well 199-H4-3;
42- it -will be drilled to a-depth of 50 feet to ascertain if the contamination

-43 -extends to the groundwater. The other three external basins' boreholes will
44 be drilled to a depth of about 30 feet and the four internal basins' boreholes
45 will be drilled to a depth of about 25 feet (about 10 feet above the water
46 table). For Phase II sampling, a standard cable-tool drop hammer and
-4 - saqp.g tube -wil be--used (WHC-CM-17)- The cuttings will be removed with a
48 bailer. Immediately after obtaining each boring's samples, the boring will be
49 backfilled by simultaneously withdrawing the casings and backfilling by

I ~ ~ ~ ~n A tmmngiit.,cutins)50 - -tremie -pipe-witt-bentonite -and-di--stemming (i.e., cuttings).
-a Additionally, the 183-H Basins' floors will be concrete plugged to.preclude
)2 precipitation infiltration and/or contaminant migration.
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-During the-hole starting-process, a near-surface-soil sample will be
-olected at a depthrof about 2 feet at each boring location (total of eight
-samples). These samples wi II be ccl ected f-l owing the same procedures used

4-in -the Phase I sampling.- Then soil samples will-be collected at 5-foot
5 intervals within each borehole using an 'advance hole' 2- to 6-inch clean-
-6 drive sampler equipped with bore catcher. The drive sampler will be sturdy
7 enough to handle the hard ground conditions anticipated and allow driving
-8 twith-the jcAsins-hamer. Alli-cuttings-will-be-cleared-from-the hole crior to

- B drive-'smpng.--DrIve samples of the--underlying -sotls wi-- -be transferred to
10 a clean -stainless steel mixing bowl. If an insufficient amount of sample is
11 obtaineda -second drive--sample -will be--attempted. When. a sufficient amount

__2 af sample as -bee obtained for allof the required anal-yses-, the sample will
13 - bethoroughly mixed,-placedin-appropriate sample-containers along with any
14 required sample preservatives, and stored appropriately until sent to the
15 analyzing laboratory under chain of custody procedures (WHC-CM-7-7).

SA*--i-as+ two-deep soil samples wi lbe- co-lected in-duplicate from
>18 - sample locations selected randomly at the time of sampling. In addition, at
- 19--- Ieast two fie-d -blanks, trip -banks,- and- -equipment blanks,-vil1 be collected

20 (Table-I-Ba9). AlT-of-the samples, including the duplicate and blank samples,
-I- will be-analyzed for tbe parameters- listed in Table i.B-8. All soil samples

-0 1i1- e f1fre-f4- Xai Mgatn.c1ompaunds and-monitored with hand
-23 --he-d-instruments-for gamna radiation. All- readings-wiii be recorded in the
24- field sampling record. Any water added to a borehole (e.g., to maintain hole

- stabiity)-wili be analyzeifathe constitu nts listed in-Table 1.B-8. The
6 -- samalt paramterlist abreL- ) rav be altered based on the Phase I

-- sampling resu]U t A tobi Of2ts i 7ampl esw I - bro]ected for analysis
48 from the Phase II sampling. This total includes the duplicate samples, blank

-2& -'sampies, andthe- tw-- tra-SnmpIes for borehole BH-5 because it goes deeper.
30
3 Duality Assurance- and Quality-Control--Ph-ase I- quality -contro-samples
32----will- be- collected as previous-ly- described in Phase I, Quality Assurance and
33-quality Control-. - At-least three tri-miianks -field- anks, and equipment
-34-- blanks-will be col ected during the Phase II sampling efforts (Table I.2-9).
35 - All --o the samples and -blanks -wil 1be analyzed for- the parameters listed in
36, Table I.E-8. All soil samples will be field-screened for volatile organic

-37 --- compounds- and-monit-ored with- hand--hed-instruments--for-gamma- rad i ation-. TLese
38 readings will be recorded in the field sampling record.
39
40 I.B-4d. Interpretations and Statistical Treatment of Data. All data
41 collected will be analyzed and tabulated for evaluation using the methods
42 described in SW-846 and other guidance documents and statistical references,

_43 whert applItcablet(e.qg._arth and Mason 1984; EPA 1986a). Laboratory data
-44- -will-be-provided to-Ecology upon completion of sampling and analysis. Data
45 for individual constituents will be summarized and will include the following
46 information:

48 - Number of--'less t-an' (<) detection limit values
49- * Detection limit value
5. !OtaI number of values
1 * Mean values

52 * Standard deviation
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1 * Coefficient of variation
2 * Minimum value
3 e Maximum value
4 * Representative uncertainties (precision).
5
6 The compositions of the concrete and soil samples will be used to
-7 tabi1hh th-reshai-dcnncantrations _orwsoi Ladnst-LLiefnts ,These '_action

8 level' values will be based on the mean background value and standard
-- 9 --- deviations-for-each constituent. Concentrations based on health based limits

10 and/or waste designation criteria (e.g., WAC 173-303-9906 and 9907) will serve
11 as the action levels for soil and concrete const-ituents that do not have
1--i--etectan-e mac-gImnt-n rnonenratinv (a n. tarknatiiu).

13
14 Figure I.B-18 illustrates a decision tree for closure based upon the
15 concrete and-soil sampling results7- Background threshold concentrations and
16 significance levels will be based on information including mean concentrations

,17 and-variance for each constituent. Specific approaches, and the criteria and
1,8 assumptions implicit in establishing concentration levels that constitute
-9 significant- deviation from-background or other control levels, will be related

g7 to Ecology when the i.ssue has been resolved by Westinghouse Hanford and the
2 DOE-RL staff.

-42
23 Once the sampling results have been deemed to be statistically adequate
24 and their pedigree and documentation is acceptable, the data will be used to
25 construct contaminant contour maps and cross sections. The maps and cross
26 sections will then be used to calculate contaminant volumes and contaminant
27 concentrations, which in turn will be used for decisions about possible
28 removal of contamination and other closure options.
29
30 Factors that could affect the construction of the contaminant plume maps
31 and cross sections are:
32
33 . Backqround samplinq values for each medium

35 * Regional groundwater flow direction and flow rate
36
37 * Surface waters proximity, direction, and flow rate
38
39 * Influence of other hydrologic heads and flow rates
40
41 * Closure area specific geological information; e.g., cross-bedded soils
42 or clay lenses
43

-- - - --Geochemical-characteristics of the individual contaminants
45
46 * Transportational and depositional characteristics for each contaminant
47 for each medium (i.e., soils, surface waters, and groundwater.
48
49
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1 1.B-5. Closure with Contaminated Soils Remaining in Place
2
3 The 183-H Basins will be closed in conformance jith WAC 173-303
4 regulations. The closure and post-closure care, which will occur when some
5 contaminated soils remaining in place, will also comply with federal landfill
6 regulations per An rFR 2a kSubrth EPAiS989)__Contaminated residues on or
7 in the basin structures will be removed according to appropriate techniques
8 and cleanup standards. The full removal of contaminated soils may not be
9 practical whenever the RCRA landfill closure costs are less than the clean
10 closure costs.11

12 The extent and magnitude of contaminated soils beneath the 183-H Basins
13 cannot be precisely known until the underlying soils are sampled and analyzed.
14 A soil-sampling-and-analysis program is being conducted to define the extent
1 aid~naqnttude of contamination._ Results of this sampling pr grar will provide

abasis for determining the-extent of contaminatian in the sail column and
T when soil removal becomes impractical. If contamination is to remain in
48 place, the 183-H Basins will be closed with a final RCRA landfill cover.
4L-9----Chapter -I- of-this -document addresss- iandfill-ciosure cover design and
2. Chapter III-discusses groundwater monitoring. The following tabulation is a
-21 reference as-to where each landfill closure and post-closure monitoring
N2 criterion can be found.
Z3
24 * Provide long-term minimization of migration of liquids through the
)5 'closed landfill, Section II.8-2a.

21 * Function with minimum maintenance, Section II.B-2b.
28
29 * Promote drainage and minimize erosion or abrasion of the cover,
30 Section II.B-2c.
31
32 * Accommodate settling and sedimentation so that the cover's integrity
33 is maintained, Section II.B-2d.
34
35 * Have a permeability less than or equal to the permeability of any
36 bottom-liner-system-or-natural subsoils present, Section II.B-2e.

38 Detailed descriptions of the other closure activities necessary to ensure
39 that the 183-H Basins will satisfy the closure performance standards are
40 discussed and/or referenced below:
41
42 * Groundwater Monitoring, Section III.A-2

d4 - --Leachate Collection -Systei- No,-leachate collectian-system-i-s-being
45 designed, nor exists, for the 183-H Basins. The basins are being
46 closed pursuant to-the- requirements of WAC 173-303
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-un-Utt and- Run-On Control
-2 - -- Erosion and Abrasion, Section 1I.B2c

- Inspection Plan, Section III.A-1
4 -- Maintenance Plan, Section 1II.A-3.
5

T - .B-8. Spills and Discharges to the Environment
aa
a This section sets forth the requirements for any person responsible for a

- -sp1l or-dIscharge to the environment as a result of closure activities at the
-- 1±- 4O3=Hc 5. -- is ssectio-a~pp~Ies -whendangerous -wastn ordAnserwus
11 substanCeS are- intentionally or accidentally spilled into the environment such
1 that pliblic helth or the environment is threatened.

14
- This section explains the five steps that will be implemented if a spill
16 or discharge occurs.
7

I8 I.B-6a. Notification. Three types of notifications are described in this
S section: (1) energencysignais -(-2-)-notification of emergency response

orgazations,- and(t--i--)Tfiation U authritiles.

S- -. . )y-com unirt4 in systems exist on-the
_ 23--- Fanford-Site to notify personnel of emergency incidents and to disseminate
*24.. information about events affecting Hanford Site activities. Three of these

systs are as2 101lows:

Priority message system (management bulletin)--a network of telefax
.4 machines used to transmit important messages rapidly across the

2( lManturd Site

31- * The DOE-RL radio system--links the Hanford Patrol, Hanford Fire
32- Department, safety, and engineering representatives at a network of

base stations, mobile units, and portable radios
34-

-4 - Hanford-Site emergency signals-emergency signals used to alert
36 personnel in an emergency event are listed in Table I.B-10.
37

3- -6a(2) -Notificatinf -Emergency-Response Organizations. The
A0 uil ding emergency director will be responsible for initially assessing any
41- acity eerencsitation. Not-ific-ation of the Hanford Site emergency
42 response drganinatibis will be carried out as detailed below.
43
44 * If the situation requires assistance from the Hanford Fire Department,
45 ambulance, or the Hanford Patrol, notification of the Patrol
46 Operations Center will be made via the Hanford emergency response
47- nlmnE~r (If').

48
49 * For lesser emergencies necessitating assistance from outside the
--- facility (but not requiring fire, ambulance, or patrol personnel)

notification will be given to the emergency duty officer at the Patrol
2 Operations Center business number (373-3800).
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Table 1.8-10. Hanford Site Emergency Signals.

iontj i

1
2

13

4

11
12
13
14

Steady siren

Wailing siren

Dinninn hal l

CRASH alarm

a Area where
b Continuous

inCident/A - Tw e

Fire

Evacuation

Take cover

CAMb -al arm

Emergency
communications

facility pe-rsonnel
air monitor.

qather-foll

Rc nn nc

Gong or bell

* In the case of a relatively
will be handled by facility
mnn line manargnmant)

minor abnormal
personnel (the

I.B-6a(3) Notification of Authorities.
Ecology, and the -atimral Response -tenter-wil
manner.

occurrence, the situation
building emergency director

Notification of the DOE-RL,
Ve performed in the following

* The building emergency director or line management will document all
emergencies on an Event Fact Sheet (Figure I.B-19) which must be
completed*-within-24-hours.- The--Event -Fact Sheet will be used to
provide -Westinghouse Hanford -management- wi th facts about an- unpLi anned
event and to disseminate-information to these responsible for
preventing recurrence of similar events. The DOE-RL will be notified
by Westinghouse Hanford line management or the assigned overview
orqanization depending -on the conseguences of -the event. A copy of
the Event Fact Sheet will be retained at the facility.
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Nonprocess personnel
will evacuate

Process personnel will
i- far- irct4 n

Get car keys if time
permits and vacate
building; re ort to
staging area

Seek shelter indoors
Shut windows and doors
Await instructions

Evacuate immediate area
Call for help
Remain in one location

Pick-up phone-and listen;
Relay message to building
emergency director

owing-notification of incident.

33
34
35

37
38

-39-
40
A,

42
43
44

A6
47
48

50
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Event Fact Sheet
Contractor

S. * *ua:.

2. Reporting Org:
3. DIviDept/Proj:

4. Na:
5. Rev:
EL Event Date:

Event Time:

7. Event IdenttfIcation:

A) Location of Event:

---------------------------;

1. Alarm: Facility type (False,
Fire, Cam, CAS, et.)

2. Regulatory requirements
-IRCLA#RCRA-WAC, DE-R 
-05440, etc.)

3. Openting Requirements (OSR,
CPS, Tech Spec, Procedure,
Administrative, etc.)

4. RelevaSpread.-RadioactIve _
Contaminationiazardous
Material

5. Radiological - Pe-sonnal
Contaminada, Internal
Deposition, Over Exposure, etc.

- . -idusWtaI U-I..., Vea.onno
Injury, First AIW it&c

7. Proces Mlsroldig
8. Utility System - Eegtrcal,

Steam, Air, Watw
a _Hinflnijlftinn
10. Other

C) Event Type:

5. Apparent Cause(s) of Event:

Desgn _
-'serannie Error
Material

C-
_-
C:

Administrative Control
-Pvoadura
Other

9. Description of Event:

l -' .que1n of CYVfi

JLmante Oispeition!
o Even mets criteria for a UCR
-- -Ev2nt meets crt ra r a Cflique
0 Undetermined: Revised EFS will be issued in 3 workcing days
C Above criteria not met no further report

13. Stqnatures

AppZ nn fta

ADCnWCNI Review Oflfi

Figure-I.8-19.

Review date

Event Fact Sheet.

41A1
4- . -

C3

C

790a0=
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1 * The Patrol Operations Center will immediately notify the OE-RL of all
2 emergency incidents (fires, explosions, releases, etc.) reported via
3 the Hanford Site emergency number (811).
4

SIthe caseof any release of dangerous -waste, the building emergency
6 director will-immediately notify Westinghouse Hanford Environmental
7 Protection. All releases of dangerous waste to the environment will
8 be reported immediately to the DOE-RL by Environmental Protection.
9 The DOE-RLthenwiiLnotifyEcologv of the release.

11 * In addition, if a spill exceeds the reportable quantities established
I2 under CERCLA, according to40 CFR 302 (EPA 1989), the DOE-RL will
13 notify the National Response Center at (800) 424-8802.

15 * Tlhe-DUE-RL report to Ecology and the National Response Center will
contain the following information:

17 - Name and telephone number of reporter
- Name and address of facility

- Time and -type of incident
20 - Name and quantity of material(s) involved to the extent known
21 - Extent of injuries, if any
22 - Possible hazards to human health and the environment outside the

24-- Activity performed to mitigate the situation.

* All environmental releases of hazardous materials, including those
27 that do not exceed a CERCLA or Ecology reporting limit, will be
28 included in a monthly spill report. Facility managers provide
29 infornation on .nvirnnmantal hazardous material spills to
30 Environmental Protection. Environmental Protection compiles the
31 monthly spill report for submittal to DOE-RL.
32
33 * All spills or releases that occur during transportation will be
34 reported by the transporter to the DOE-RL and Ecology. In addition, a
35 written report will be submitted to:
36 Director, Office of Hazardous Material Regulations
37 Materials Transport Bureau
38 Department of Transportation
39 Washington, DC 20990.
An
41 I.D-6b. Mitigation and Control. The likelihood of a spill or release to the
42 environment occurring at the 183-H Basins is relatively small. All
43 183-H Basins waste removal and decontamination operations are being performed
44 within the confines of the basins and all wastes are packaged into waste drums
45 --prior-to-drum removal from the basins. In addition, all liquid wastes have
46-- been--so-l-id-1-fied -inta- drums -within the confines of the basins prior tQ drum
47 removal from the basins.
48
49 When removed from the basins, and following a radiation scan at the north
50 end of the basin structure, all waste drums are transferred to a less than
51 90-day temporary storage area east of the basins until the drums can be
52 transported tothe_200-West Area-Central -Waste Complex, Retrievable-Waste

09/25/90 3:09pmI-142
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Storage Facility. The temporary storage area is roped off with signs to warn
personnel The containers meet the U.S. Department of Transportation

3 specifications and WAC 173-303 requirements for dangerous waste. The waste
_4 drums are lidded and-bolted-shut prior to removal from the basins.

6 If a drum is ruptured by a forklift or other heavy machinery, it is very
7 unlikely that a significant release will result because all drums have a
8 separate plastic liner and the liquid and/or wet sludge wastes have been
9- stablized -so that-the waste frm is a 'dry' solid. Additionally, the Hanford

10 -Sitetnutinely-handles drums which contain 'health-endangering' materials;
11 thus, very specialized drum handling procedures are routinely used.
1',

13 I.8-6c. Cleanup of Released Wastes or Substances. If a drum is punctured and
14 the -dried-waste-is released-personel-will- tmmediately transfer the leaking
15 druminto an overpack drum. This overpack drum will be sealed and disposed of

--6 --wl-th-the-other-waste-drurs. The released waste and underlying 3 to 4 inches
7 of sail will be-manually shoveled into lined waste-drum and disposed of as

_18 dangerous waste. It is anticipated that, due to the consistency of the waste,
- 9 in extent of contamination will be limited to the too few inches of soil.

"A0 The waste, being radioactive, will be readily detectable so that cleanup to
E' nondetectable levels is easily achievable. Spills onto concrete or other

22 structures will be cleaned as described for cleaning of the basin concrete
c3 (see Sections 1.8-3 and 1.8-4).
24
SAll-r-tectve clothing and equipment used during the cleanup procedures

will be decontaminated and readied-for futurt-use.- In addition, all cleanup
debris will be collected and disposed of as dangerous waste.

29 I.8-6d. Management of Contaminated Soil, Waters, or Other Materials. If the
---30 -- sptl-or-release-of-dangerous waste is extensive, and if there is a chance

31 that the cleanup procedures described in Section I.8-6c may not remove all the
32 w2 tf constituents, then a waste/soil sampling plan as described in
33 Section I.8-4c(2) will be implemented and the soil will be cleaned/removed as
34 _--described in Section- IB-3b.-All contaminated soil and dangerous waste will
35 be transported to the 200 West Area Central Waste Complex, Retrievable Waste
36 Storage Facility.
17
38 I.8-Ge. Restoration of Impacted Area. If a spill or release occurs at the
39 153-, Basins, the contaminated soil will be removed until the soil samples

ett.remoeing the contaminated soil,
41 clean fill dirt will be brought in and the hole filled to the preexisting
42- level, However,-it i-s- very-un-likely that-a-spill or release of such great
43 proportions will-occur. If, however, a spill were to be very large and
44 revegetat-i on-were--t-a- -be- -reu-i-red-,- then the techniques described in
__A9 Vn+4 n 1?7 0 1 A..1 L.. r-1 , . -
-9 QWc4ion 11.0-1 wuui ue Torooweu.
46
A7

48 1.8-7. Detailed Schedule for Closure
49

-The schedule-for closure of the 183-H Basins is presented in
Figure L.8-20. This schedule is contingentupon -and-subject-to,_normal
weather conditions-and continuation of existing manpower and equipment

I-143



DOE/RL 88-04 Closure/
183

- - - Ut ElM

A A

j M

m

SS

-a

75 2 -S3

A US u U -

L- -- -

.]
I _ I t

ii. E. 2 3 I g

I e 1=- - t 0 s o a a s a

Post-Closure Plan
-H Basins, Rev. 3

09/28/90

S

S
C

0
C

Figure I.B-20. 183-H Basin Closure Schedule.

09/25/90 3:13pm

1

I-144



COE/RL 98-04 - Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

resources. Final closure, according to the schedule -is October 1992. As
acknowledged by Ecology, the multiple four-basin configuration, the sequential

4 activities necessary for waste handling, structural decontamination, soil
4 sampling, landfill cover construction, and independent verification of
5 closure could require an extended time period for closure beyond the
6 180 days identified in WAC 173-303-610 (4).
7
8As discussed'tn'Section T----heflow diaram -Figure '.8-1, '183-H Basin
9 Closure', correlates the sequence of activities with the description item
' -numbers on the closure schedule. The total time required to close this
11 dangerous waste management unit (183-H Basins) will be 54 months, extending
12 fron March 19188 to October1992. This process is di-vided into 12 activities
-3 -- and the losureschedule shows the time partitions for accomplishment of each
14 activity. The times quoted for completion of each activity are estimated work
ir * 4 sn0

c47 The following-narrative is desIgned to accompany Figure 1.8-20.

19 Activity 1: Dangerous Waste Volume Reduction by Evaporation--Some of the
2- " liquid waste in Basin Number 2 was pumped into the Hypalon lined Basin
I1 Number 3 to enhance the evaporation process during the 1989 summer months.

:t22 This activity has taken advantage of the available time to reduce the waste
>23 volume by further evaporation while other activities such as 'liquid waste

4 removal'--and- 'basin dec-n -aminatin were being--performed. -The--evaporation
-25season was from April to October 1989. Because all of. the liquid waste has

now been evaporated, transformed into a crystallized solid, or solidified and
removed; this activity has been completed.

-8
9 Activity 2:a t Sl dfanncerous Waste Removal--All the remaining sludge was
30 removed from Basin Number 4 and transported to the 200 West Area Central Waste
31 Complex, Retrievable Waste Storage Facility. A total of 6,260 cubic feet of
- -- ige was rmnvsd fr-m Basin Nlrkr. This activity required 5 months and
-4 was completed in September 1988. Completion of this activity left only the
34 filtered liquid in -the Basin Numbers 2 and 3. This liquid has been
35 transformed into a crystallized solid material, which will be removed as part
36 of the basin Aecntamtinatior activities.
37
38 Acti-vty 3: Lui-d-Dangerous Waste Removal--This activity consisted
39 of solidification of the filtered liquid in Basin Numbers 2 and 3.
40 ---The-solidification-process started-in June 1989 and was completed in
41 December 1989. Saome liquid absorbed in the granular matrix of the
42 crystallized solids (Activity 2, transformed crystallized solid material) is
43 resultant from evaporA"Jn and-the liquid solidification processes as a
44 semisaturated crystalline solid material in the bottom of the basins. Thus,
45 some additional solidification will be accomplished periodically to remove any
46 liquid that drains from the solids, occurs from precipitation, or washdown
47 -water-that-is associated with deconIssiU1 11ng activities.
48
49 Activity 4: Basin Decontamination-- Cleanup of Basin Number 1 was
50 cnmpleted-in May 198R ind Rasin Number 4 was completed in September 1989.

Basin Numbers 2 and 3 will undergo concurrent decontamination/cleanup to
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- -remove the crystallized solid material (liquid waste residual), Hypalon
2 liners, solidification debris,-and then wet sandblasting of all concrete
3 surfaces and subsequent cleanup. Removal of the crystallized solid material,
- Q 4 "IeA in . -ber1989 and complietion of Basin Numbers 2 and 3 is expected

-5 ---- by December 1990.
6
7 Attvity 5: --Concrete -SamcItn-and-Anal-ts-ioCrete-ampes wi be
8 taken for analysis from each of the cleaned out basins. The purpose of this
9 activity is to accurately determine the contaminant constituents that may

- 10 remain-in the demolished structure under the landfill cover. This sampling
11 and analysis will be performed prior to demolition and will be accomplished

-12 over a period of 7 months (March 1991 to September 1991).
13
14 -- Activity 6:- Facility Demol ition--The facility will be demolished in
15 early 1992. Unless the unit can be clean closed, the 183-H Basins will be
46 - reduced-to-concrete-rubble,-which-will-then--be compacted to minimize the
17 height beneath the RCRA landfill cover. All clean and decontaminated waste
1t4 z- ti -erne dAt -ei-ell 1- s far-butai.- -These demolition
49' ractivities-have been scheduled-for a five-month period with allowances for
-: wintertime equipment operation (January 1992 to April 1992).
21
2 Activityv7xxCnontaminated Soil Samplino-and-Ana-lysis--The- contaminated

23 soil sampling and analysis will be accomplished in phases. Phase I consists
24 of-shallow sotl-sampl-ing-immediately beneath the basins. Basin Numbers 1 and
25 4 have--been cleaned out and sampling started in December 1989. Basin Numbers
26 2 and 3 will require basin decontamination prior to sampling. Phase II
27 consists of sampling the deeper soil (vadose zone. The soil sampling
28 activities will be accomplished in 25 months (December 1989 through
29 flamhar 1001)
30
---31 ---- Activity :--Cover Installation--The total allotted time for installation
32 activities is four months-. Cover installation will begin May 1992. This time
32- estimate-does-not include-the-evaluation-of-the soil-sampling results for
34 .finalizing the cover design's areal extent, nor the mobilizing and material

- stockpi-ingactivittes-which -can occur concurrently with other closure
36 activities. The last scheduled installation activities (in September 1992)
37 is--final inspections before certifi cation of closure, vegetation seeding, and
38 installation of the final perimeter fence.

40 Activity 9: Certification of Closure--Independent professional
41 engineering services started in October 1988, and are continuing throughout
42 all of the closure activities. It is expected that periodic engineering
43 inspections of continuing progress will be performed, with specific
44 inspections to certify proper completion of activities 1 through 8 as shown in
45 Figure 1.8-20. Certification of closure is scheduled for submittal to Ecology

-4 - in December 1992.
47
48 AcVivit 10: --Gruntdwater-Weli Monit-ring-S-ince--May- 1986, moritoring of
49 groundwater is a continuing program, that will continue following closure,

-QleSS Ecology directs otherwise_ Per Ecology's direction, groundwater
51 remediation will be addressed in the forthcoming revision of the 183-H Solar
52 -Evaporation -Basins- Basins Final-Status Post-Closure Permit Application.

09/25/90 3:14pmI-146



183-H Basins, Rev. 2
04/13/90

2 Activity 11: Post-Closure Care--Surveillance and maintenance will be
I- -provided after closure as prescribed-in the Post-Closure Plan, unless Ecology

directs otherwise.
5
6 Activity 12: -Survev Plat to Ecology--A certified survey plat will be
- provided within 90 days after closure-wt ich specfies the dimensions and
B location of the closed site.
9
10
1i1.1. t1ttficatton of Closure and Schedule Tor
12 Beginning Closure
13
14 The WAC regulations require that the owner or operator must submit the
15 closure plan to Ecology-at least 180 days prior to the date on which the owner
16 or operator expects to begiw closure of the 183-H Sasins.- Tbhe regulations

7 also-require that--the owners or-operators with approved closure plans must
aa8 notify Ecology in writing at least 60 days prior to the date on which the
-9 owner or-operator expects to begin closure of the 183-H Basins. The

k2o notification requirements are not applicable to the 183-H Basins; since, the
closureplan is being revised under Ecology's post-closure direction to

22- address Noticeoft Deftciency comments. The 183-H Basins Closure Plan has not
941 bann nnrnuoa =t thic tim.

'>24_
25
26 1.8-9. Wastes Treated, Removed, or Disposed of Within

-7- 90 Days and Extensions of Closure Time Period

A- The WAC requlations require that within 90 days after receiving the final
30 volume of dangerous waste at a dangerous waste management unit, arwithin 90
31-- days after approval of the closure plan, whichever is later, the owner or
32 operator must treat, remove from the unit or facility, or dispose of onsite

-33 all-dangerous waste in accordance with the approved closure plan. The
34-, regulation e nlSO state that the regional administrator may approve a longer
31  nerod if hV- cwner -r oerator demnstrates at- the aeti- tis-required to
36 comply with the regulations will, of-liecessity, take longer than 90 days to
37 complete. The schedue -for the 90-day requirement will start when the DOE-RL
--38 receives Ecology's approval for the 183-H Basins Closure/Post-Closure Plan.
--39- TM Closure/Post-Closure Plan for the 183-H Basins has not been approved at

40 this time.
41
42--- If it appears that the scheduled completion of closure (Figure 1.8-20)

-43 witlexceed the 90-day time frame after actual approval of the closure plan,
44 then the DOE-RL will request an extension in accordance with the WAC

AS:

47
48 I.B-10. Closure Completed and Extensions of Time Period
49
50 The- regulatory requirements-of-WAC 173-303-610 state that closure must be
51 completed within 180 days after receipt of the final volume of waste, or
2 ithin 180 days of approval af the closure plan, whichever is later.
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1
2 The schedule for the 180-day requirement wflT start when the DOE-RL
a receives Ecologys approval for the 183-H Basins Closure/Post-Closure Plan.
-4- --The closure/post-closure plan has not been approved at this time.
5
6 The following activities may preclude the closure plan meeting the

-7 -180-day time requirement as -present-projections indicate that closure will
a take until October 1992:
S
a - Basin -econtaiination

!-- U___ LMI

11 0 Soil sampling and analyses
If - Facilit. L ition
13 * Contaminated soil removal, if needed
14 * Cover installation.
15
16 If the DOE-RL cannot meet the specified time frame, a petition will be
31 filed with Ecology requesting an extension of the closure time.
i8

20 1.8-11. Amendment of Closure Plan
t
.2 Detailed sampling and analyses data evaluations, and calculations will be
23 required to document the extent of soil contamination and the subsequent RCRA
24 landfill cover size. These two examples of information are currently not
25 available. If the closure plan is approved by Ecology before this information
26- -is avatlable, the-DOE'RL-will-submit-a written -request-to Ecology to authorize
27 a change to the approved closure plan. The written request will include a
28 copy-of-the amended clnsure nlan for anoroval.
29
30
31 -- - E- IFI-AT-I- N -E -- -----------RVEY PLAT, NOTICE IN DEED,

2 -AND FINANCIAL REQUIREMENTS
33
34 The following sections discuss certification of closure, survey plat,
35 notice in deed, and financial requirements.
36
37
38 I.C-1. Certification of Closure
39
40 Within-&0 days after final- closure-of-the183-H Basins (October 1992),
41 the DOE-RL will submit to Ecology the certification of closure. This
42 certification will be signed by both the DOE-RL and an independent
43 professional engineer registered in the state of Washington, stating that the
44 183-H-Basins have-been closed in accordance with e approved closure plan.
45 The certification will be submitted by registered mail. Documentation.
46 supporting the closure certification will be retained and furnished to Ecology
47 upon request. Thi docmentation will be kept by the post-closure contact
48 referred to in Section III.D.
49
50 I.C-la. Owner/Operator Closure Certification. The DOE-RL will self-certify
51 with the following document or a document similar to it:
52
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I. (name),-an authorized representative of the U.S. Department of
Energy-Richiand Operations Office located at the Federal Building,

4 825 Jadwin Avenue, Richland, Washington, hereby state and certify
4 that the 183-H Solar Evaporation Basins at the 100-H Area, to the

- best- of my icnowiedgu -- 1 have-be" frused -i at-wrdance With
6 the attached approved closure plan, and that the closure was
7 cnplat+A nn (iat. (figntumre 2nd m dt).

9 I.C-lb. Professional Engineer Closure Certification. The DOE-RL will engage
10 an independent professional engineer registered in the state of Washington to
11 - erttfy-that-th-e factulty -hs bn- cl-osed in accordance with this approved
12-- -closure p-an-The0&RLwi reuire the engineer to sign the following

--- Sm uu penr d UUUUMIIL imilar to it:
14

I, (name), a certified professional engineer, hereby certify, to the
- best of my knowledge and belief, thatI have-made visual

_17 inspection(s) of the 183-H Solar Evaporation Basins at the
H Are adthatcosureof a eentioned facilities has

_J been performed in accordance with the attached approved closure
29, plan. (Signature, date, state professional engineer license number,
IE business address, and phone number).

t2

24 i.C-2. Survey Plat
25

The DOE-RL will file, within 60 days after final closure, the following
documents1 or-similar dcirumentS, to the local land use authority and the

.8 regulating authorities (Ecology and EPA). The land use authority is the
EntonLounty-Pznninn farn4 1A dat theaCourthouseBuilding,

30 Prosser, Washington 99350.
'1

32 A survey plat indicating the location and dimensions of the 183-H Basins
33 (to the extent the- information axists and-with respect to-permanently surveyed
34 -benchmarks) will be submitted.- This-plat-wil be prepared by a certified
35 professional land surveyor. The following note will accompany the survey
36 plat:
27
M ---- This-plat-describes re-- property-in which dangerous wastes have
39 been disposed in accordance with the requirements of 40 CFR 265.116
40 and 265.119. Although this dangerous waste disposal facility is
41 now closed, regulations issued by the Environmental Protection
42 Agency in 40 CFR 265.119 require that post-closure use of the
43 property never be allowed to disturb the integrity of the final
44- - cover unless it canbe demonstrated-that-any proposed disturbance
45 will not increase the risk to human health or the environment,
AC

4_- VA record of the type, location, and quantity of dangerous wastes disposed
48- of -wit-hin -the facility to the extent that the information exists will be

-4 subuftt-d-During-the--paost-tlasur-eare -pero&, any ch-anges- to this record
SO will be submitted to the regulating authorities.
-1
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1 I.C-3. Notice in Deed

3 If clean closure cannot be accomplished, within 60 days of the certification
4 of closure of the 183-H Basins, the COE-RL will, in accordance with state
5 regulations,-sign; -notarize, -and-file for--recording, the- notice indicated
6 below. The notice will be sent to the Auditor of Benton County, P.O. Box 470,
7 Prosser, Washington, with instructions to record this notice in the General
8 Index. This document is normally reviewed in title'searches for property.
9

i^ TO WHOM IT MAY rnurrn

ii
12 The U.S. Department of Energy-Richland Operations Office, an operations
13 office of the U.S. Department of Energy, which is a department of the United
14 States Government, the undersigned, whose local address is the Federal
15 Building, 825 Jadwin Avenue, Richland, Washington, hereby gives the following

-16 notice as required by 40 CFR 265.119(b) and WAC 173-303-610(10), whichever is
17 applicable:
18
19 (a) The United States of America is, and since April 1943, has been in
20 possession in fee simple of the following described lands (legal
2 description of the 183-H Solar Evaporation Basins closure site).

(b) xTh U 5mfDepartmenft-of-Energy-Richland -Operations Office by
-- -- pratinn of the 183-H Solar Evaporation Basins, has disposed of

---- hazardous and/or dangerous waste under the terms of regulations
26 promulgated by the U.S. Environmental Protection Agency and the
27 Washington State Department of Ecology (whichever is applicable)
28 at the above described land.
29
30 (c) The future use of this described land is restricted under the
-31 -terms-of-40 CFR-264.117(c)-and-WAC 173-303-610(7)(d) (whichever is
32 applicable).
33
34 (d) Any and all future purchasers of the this land should inform
35 themselves of the requirements of the regulations and ascertain
36 the amount and nature-of wastes--disposed-on this described
37 property.
38
-39 e) The -t..tDepartmen --Energy-ichland Operations Office has filed

40 a survey plat with the Benton County Planning Department, the
41 -U.S. Environmentai ProtectiouAgency-tRegion ,O -and-the Washington

42---------State Deoartmentof Ecoloqy (whichever are applicable) showing the
43 location and dimensions of the 183-H Solar Evaporation Basins
44 site, and a record of the type, location, and quantity of waste
45 treated.
46
41
48 I.C-4. Financial Requirements
49
Sol It is DOE-RL's understanding that federal facilities are not required
51 to comply with WAC 173-303-620. However, projections of anticipated closure
52 costs will be provided annually during the closure activities (starting

October 1651).
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4 .- LOSURE EQUiRENTS FOR LANDFILLS

isha-Sr dcsesx thOrnqui rement s -focio sing the 183- H Basins as
5 a RCRA landfiH (iIe.,some contaminants will be left within the soil column
6 and-capped-with an earthen cover to-restrict rnntaminant migration).
7
8
9 II.A. CLOSURE PERFORMANCE STANDARDS
10
11 Clsure performance standards are addressed-under Section I.A.
12

14 11.5. CONTENTI r CLOSURE PLAN
is
-j1 The content of the closure plan is divided into two sections as follows:

Preliminary Cover Design, Section II.B-1

c 3- II.B-1. Preliminary Cover Design
24

This section orovides a description of the cover materials,
I. configuration, and installation procedures. The preliminary cover design has

1 been based on the requirements of WAC 173-303-610 and -665. The cover
28, configuration has been developed and evaluated using a number of EPA guidance

29 --- and designfmanuals and other technical referencit as-stated herein. Specific
38- cover design calculations are provided in Appendix F. The cover design
31 description also explains-how the cover will-minimize the migration of
3 iiquidsxin the vaduse zone T he c oees-ir -and cornfiuration -section
33- discusses expectatiorrs- for ltmitingthe cover system permeability;
34 - fretze/thawcyck-effects potentiais for rosion, settlement/sedimentation,
-35 -- and animal- intrusion;-and describes the necessary maintenance requirements.
36
37 The primary objective of the cover system will be to confine waste for a
-38 minimum--of 30 years-and the primary functions of the cover will be to enhance
39 moisture storage and lateral drainage while minimizing water infiltration,
40 erosion, differential settling and sedimentation, and long-term maintenance
41 requirements. Secondary functions that support the primary functions will be
42 to preserve slope stability and minimize deterioration due to thermal
4- extremBs. uased on the types of wastes discharged to the 183-H Basins, gas
44 generation will not-t6 be a problem. -Al1of the-regulatory required cover
45 functions will be met by this preliminary cover design.
460
47 The cover design as presented herein is preliminary in nature;
-- -definitive design willbe completed when the following information becomes
49 available.
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1 -Source and engineering properties of the cover material
2
3 . Areal-extent of the 183-H Basins induced soil contamination
4
5 * Extent of antic WatEd 183- H Basins contaminated soil removal
6
7 * RCRA closure/past practices interface for individual contaminant
8 cleanup thresholds for both soil and groundwater

10 . . Effects from other laws (e.g., landban and waste minimization).
11
12 The sources and engineering properties of some of the cover materials
13 have yet to be determined. When specific information becomes available for
14 a cover component, the information will be used and properly referenced in
1 -the-final design. Minimum design standards for most of the cover components

316 have been available from EPA design guidance documents (EPA 1979, 1982a,
17 1982b, 1984a, 1985, 1986a, and 1986b). Where specific cover component data
18 have not been available, engineering assumptions have been made. These
9i assumptions must be confirmed -when the -actua data become available.

t0 A listtnq of spe-cific component -labaratory data and a-scheduIe for obtaining
21 such data are provided in Table II.B-1 and Figure II.-B-1, respectively.

23 Two factors are yet to be determined, which affect the specific cover
24 design calculations and are independent of the engineering properties of the
25 materials. These art the areal extent of the cover and the overall height of
-- the cover.- At the time of preliminary design, the areal extent and level of
27 soil contamination durectly below and adjacent to the 183-H-Basins are not
28 known. The contamination level at which the subsurface soil does not need a
29 cover laterally has yet to be established; therefore, the exact areal extent
30 of the cover cannot be determined until soil sampling and analyses, coupled
31 with acceptable soil contamination levels, are determined. Also, the degree
3-2 --to which--dangerous constituent-s -can be removed from the 183-H Basins during

-33- decontamination and decommissioning operations, will affect the cover height.
34 The first scenario is that the 183-H Basins could be completely demolished
35 and removed allowing a cover to be placed at grade. The second scenario
36 leaves concrete rubble on the site requiring a thicker foundation layer for
37 the cover; therefore, the preliminary cover design provided herein is
38 conceptualty accurate in-that-the-retative layer-thicknesses (except for the
39 foundation layer), layering sequences, and general features of the materials
40 are not expected to change.

42 -The-preliminary cover design calculations assume a cover with dimensions
43 of 140 feet by 230 feet (approximately the existing dimensions of the
44 183-H Basins). The cover height is assumed to be --feet at the top edge of
45- the -embankment. The cover embankment sideslopes are preliminarilydesigned
46 at a 3H:1V slope; thus the cover extends an additional 21 feet in all
47 directions -from the top -of -the downsiope to the terminati-on-of --the
48 embankment.
49
50 - Subsequemt to the preliminary design-Ecology has directed that-the
51 sideslopes of the cover-will be 4H:IV or-less. Thus 4H:1V sideslopes will
52 become a specific criterion of the ftildesign._ Additionally, impacts _from
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I -the Hanford Pederai Faci7ity Agreement and Consent Order future negotiations
2 and interpretations of current laws (landban and waste minimization) may
3- - ft the design and -areal e-tpnt f thp final rnver
4
5
6 -L.-la. -Cover Materials Description. Tha EPA-recommended cover components
7 have been incorporated into the 183-H Basins preliminary cover design
8 (Ep-1979, i982a, 1982b-. -Detailed- -analyses of the components are discussed
9 in subsequent sections. Figures 11.8-2 through II.8-5 portray the site

10 topography, cover plan, cover cross section, and cover embankment cross
11 section, respectively. These figures depict the cover layers, thicknesses,
12 slopes, and overall dimensions.
13
14 The following paragraphs describe each component's function, engineering
5 properties, quantities required, and source of materials. The description is
W a narrative with any required design calculations found in Appendix F. Pure
17, clay liners will not be used in the 183-H Basins cover design; however, the
It use of local soils (sands to sandy silts) admixed with clay has been planned

for the low-permeability component of the cover. A discussion of optimizing
Zf1 clay to native soil mixtures for use in covers is presented in Appendix D.

The construction sequence for the cover--wili-begin with the bottom components
12 -and progress naturally to the cover surface. All so4l-components of the cover

23 will be compacted in about 6-inch lifts ranging from 90 to 95 percent maximum
24 density. Compaction will be accomplished using rubber-tired or sheepsfoot
25 rollers, depending on the component being compacted. Estimates of cover
26 material volume are provided in Appendix G.
27
2 Foundation-soii--The function of the foundation soil is to fill-in low
29 spots and cover any rubble remaining after the basin has been demolished and
30 removed. The fill will be compacted to 95 percent maximum density, thus
31 providing a stable foundation for the remainder of the cover. The fill will
--32 slope to existing grade at a rate of 3H:1V (preliminary design), beginning at

33 the edge of the cover perimeter. A native sandy soil will be selected in the
34 vicinity of the 183-H Basins for the foundation soil. The soil will be
35 classified and moisture/density relationships (compaction curves) will be
36 determined for preparation of construction specifications and field
37 construction procedures. The foundation fill will be compacted in 6-inch
38 lifts to 95 percent maximum density per Section 2-03.3(14)c of the Washington
QU9il-t-ue epartament of Transportation KanIua? M41-10-(WWSDOT 1984). No standard
40- -for soil permeability is assigned-to- this-layer. The estimated volume of
41 foundation fill required is 1,235 cubic yards.
42
43 Local site geology has been documented (ERDA 1975). The subsurface
44 soils at the 183-H Basins (Pasco gravels) consist of unconsolidated, silty
45 sandy gravels (glaciofluvial sediments) to a depth of approximately 650 feet.
4 The -irst -r feet of subsurface-soilsare part of the -Ranford -formati-on-(local
47-- nomenclature)-. -Below-ttrat is-the-Ringoit-formattr,--whicf is approximately
48-- 285 feet thick and extends to the upper basalts. The geology from wells
49 located at the 183-H site, based on well logs 199-H3-1, 199-H4-3, 199-H4-4,

0- -196-Ht--and 1994 4-,-confIrms-that a-combination -of -stit -sand- grave, --and
51 cobbles make up the upper 50 feet of glaciofluvial sediment.

11-4
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tow-permeability soil--The function of the low-permeability (low-
2 hydraulic conductivity) soil is to minimize the long-term infiltration of
3 water through the cover. The term permeability is interchanged with hydraulic
4 conductivity throughout this section. The use of the term permeability is not
S to be misconstrued as 'intrinsic permeability' or that portion of the

--- hydraic cnduettvtty function, which considers only the influence of the
7 porous-medius on- 1owe- The geomembrane placed directly above and in direct
8- contact with -thelow-permeability-sotl-will minimize liquid infiltration

--- 9 during the post-closure period. When the geomembrane eventually deteriorates,
10- the - ow-permeabiity s has been -designed to 1-imit the infiitration rIta
11 through the cover to 1 E-7 centimeters per second (about 1.24 inches per year)
12 for any water that does not evapotranspire, run-off, or laterally drain from
13 the cover.
14

The-low-permeability-soil will consist of-a silty-sand-with-an admixture
A6 of bentonite clay. Depending on the characteristics of the sandy silt, such
-7 as particle size distribution and porosity, it is expected that approximately

t18 10 to 15 percent bentonite clay will be required to be added to achieve the
91 E-7 centimeters per second permeability limit. Bentonite clay is available

'20-- commercially-from-several-sources. The Hanford formation silty sand, which
?21 will be free of rock, fractured stone, debris, cobble, rubbish, and roots,

'-_22 will be mixed with the bentonite. The low permeability soil will prevent
23 punctures to the geomembrane, -and will be compacted to 95 percent maximum
24 densitY in 5-inch _ lifts yielding a 2-foot thick compacted layer. The law-

___-permeaility component has-een- designed- to -slope at_3_percent to 5 percent to
match that of the drainage layer, and at 3H:1V in the embankment sideslopes of

47 --the cover (preliminary design). It is estimated that approximately 435 cubic
28 yards of bentonite and 2,465 cubic yards of silty sand at the 15/85 bentonite/
29 sand ratio will be required for the low-permeability component. A detailed
-3- i=tisiafi-of the-application ofclayinmn-in simiarid environments such as
31 at the Hanford Site is provided in Aopendix D.
22
33 Flexible membrane-liner -The function of the flexible membrane liner or
34 geomembrane is to minimize the infiltration of- water through the cover.
3 5- Difftrentit sett4ementPat4be ced 1S---azins-i vnartotd to be
36- insIgnificant, and the flexible membrane liner will not come in contact with
-3L -dangerous materaist -onLy adjacent soils and pare water. The assumption for
38 - ne differential-settlement in the cover is based on the fact that no major
39- -rubble will be left-in piaca after decontamination and decommissioning is
40 completed. Also,_na appreciahleqas _izexpected__tobe generated at the site;
41 therefore, regarding strength and deformation properties, the geomembrane is
42 designed for field survivability. The embankment sideslopes are 3H:lV
43- (prelniminary-design) and, therefore, require a geomembrane with high tensile
44 -strength. -AHigh-density polyethy-ene has been recmmended for this application
45-- -(Mitchell 1984). The geomembrane also needs to exhibit high puncture
46 resistance as a safety factor against accidents during construction. The EPA
47 recommends a-minimum- geomembrane thickness-of 20 mi-s for cover systems
4Z (EPA IS8Za _ Tn prnvide a safety factor in the cover system-designa 40-mil
49 ---thick flexible membrane liner-of higb-densitypolyethvlene is specified.

Standard properties such as density, melt flow index, tensile strength,
elongation, tear resistance,. thermal expansion, moisture vapor transmission,

52 dimensional stability, etc., have been specified by geomembrane manufacturers

IT A
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1 and have been tested to American Society for Testing and Materials or other
2 nationally recognized standards.
3
4 The flexible membrane liner installation will require field seaming,
5 therefore, procedures will be prepared for this practice. Seams should be
6 made according- to the-manufacturer's recommended technique using recommended
7 adhesives, solvents, or welding equipment (Mitchell 1984). 'Both the low-
a - permeabil ty sail bel-ow -and the dral nage layer-above -the -fextble -membrane
9 liner are considered bedding materials and, as such, will contain no materials
10 coarser than silty sand that will be free of rock, fractured stone, debris,
S -- robLe,m rubbish -or roots. -1lexible membrane liners are-readily available
12 from a number of manufacturers. The flexible membrane liner will be placed in
13 ---contact with the entire surface of the low-permeability component. The
14 estimated- quantity of a flexible membrane-liner is 4,450 Snifr* yrds.

'45
146 Drainage layer--The function of the drainage layer is to remove water
17 that has percolated through the topsoil, and thus reduce buildup of the
18 hydraulic head on the geomembrane and low-permeability soil layer. The bottom
9 of the drainage layer has a minimum slope of 3 percent and a maximum slope of

,20 5 percent, which provides a gradient-inducing lateral flow of water out of the
2 cover. - The slope of the drainage ayer changes-_to that of the embankment at

- the edge of the cover. The silty sand, with a minimum permeability of
23 1 E-2 centimeters per second (about 14 inches per hour) and a thickness of
4- 12 tnches, has-been-designed such that a minimum transmissivity (saturated
6 flow) of 0.3 square centimeters per second (about 1.16 square feet per hour)

26 will be achieved. The silty sand can be provided by a local concrete batch
27 plant. At the base of the drainage and cobble filter layers is a drainage

-Z8 -1-vesion- ditch.-which enc-omoasses the--entire perimeter of the cover. The
29 drainage ditch has been designed to transmit water that drains through the
30 lateral drainage layer and cobble layer of the embankment, away from the
31 perimeter of the cover. The lateral drainage layer that transmits water to
32 the drainage ditch lies physically above the geomembrane and low-permeability
33 soil layer of the cover. Therefore, measurement of flow in the drainage ditch
34- would not be-a-good indicator of total cover performance. However, a method
35 to monitor the precipitation collected in the run-off system will be provided
36 during definitive design as such information would support cover design. The
37-- termination -point for the drainage ditch has not been selected for the
8 preliminary design. The drainage ditch--may terminate -into a french drain or a

39 surface drainage structure located at a lower elevation than the cover. The
--4G- -estimatet required voIume of dratinage tayer sand Is 1,545 cubic yards.
41
42 -Geotextie---A geo-textile, which is-a woven fabric of synthetic materials,
43 will be placed on the sand drainage layer for two reasons. Geotextiles are
44 typically used in construction projects to reinforce soil material and to
45 functfon as a filter media. First, the geotextile will protect the sand
46 drainage layer-during construction. Second, the geotextile will provide a
47 redundant particle filter function at the drainage layer and silty topsoil
48 interface. The geotextile also functions asa granular filter to prevent
49 clogging by fine soil infiltrating into the drainage layer. Detailed
50 calculations regarding the granular filter layer design and geotextile
51 -soec-ifications are provided in A-oendix F.
52
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Tostril- taver--There are three-functions of the topsoil layer. First and
4 foremost, the topsoil must be effective in retaining precipitation for
3 evaporation and transpiration back to the atmosphere.- Second, the topsoil

-4 -must- consist f,--or be amended to, providing an adequate plant growth medium.
5 Third, the topsoil must be adequately resistant to the forces of wind and
6 water erosion. A detailed site characterization effort to establish the

-- -qual-ity -and quanti ty -o topsai regarding water retntion characteri sti cs via
8 particle size analysis has been completed (Last et al. 1987). The topsoil, a
9 sandy silt to silt loam is located at the McGee Ranch site, northwest-of the

---10 Yalima Barricade on *...e -,ord 'ite (-Figure 11B-6). Water Cte-ti
Al -characteristIcs were detennined for sandy loams and silt loams from the
2 Hanford-Site (Heller et al. 1985). These data were used as -input to the

13 hydrologic evaluation of landfill performance model. The hydrologic
-4-IT evahnattsn mnrdl results are discussed in Appendix E.
-I An estimated 3,415 cubic yards of topsoil are required with more than adequate
-&~quantities-available at the McGee Ranch site. Assistance such as fertilizers
4 and herbicides, may be applied to the topsoil to establish an adequate plant

- arowth medium, talcuations -for wind and water erosion characteristics of the
i topsoi- art pravidid -Appendix F. The tonpnil will be compacted to

95 percent maximum-density inl6-inch-lifts; excluding the top lift, which will
not be-compacted -t aid irth establishment of vgetative cover.

-3 23htbbble filter--A filter layer is required to be placed directly beneath
.24 the cobble protective layer to stabilize the cobble underflow conditions. The

U.S.Bureau of ReclamatoT nethod was usedA to the size cobble, and it has
recommended a minimum thickness and largest particle size (Abt et al. 1987).

_ Actual design calculations are found-in Appendix F. The cobble filter
- 28: material-will consist of less than 1-inch fine gravel to coarse sand that

29 parallels the particle size distributions of the cobble layer above and the
30 sand drainage layer below. Parallel particle size distributions refer to the
31 slopes of the particle size distribution curves for the cobble, cobble
32 bedding, sand drainage layer, ana topsoil, as depicted in Figure F.9 in
33 Appendix F. Specification of parallel sloped particle size distribution
-34 -curves, coupled witb other-design criteria, reduces the potential for

-- *--- t r.Aten: gfrn -*ned r- mtdnN-tm n -Iy ... The -th i-ckness -of-the
36 cobble filter layer will be 1 foot placed directly on the sand drainage layer
37 portiavs-of the embankment slope and horizontally Z -feet onto the cover beyond
3 the upper edge of the embankment. A geotextile will be placed on the sand
-- .--inaGe layer to prtect that layer during placement of the cobble filter
40 layer. The estimated volume of cobble bedding material is 505 cubic yards.
Al

42 Cobble hayr-The prel-iminary designed- slope embankment has been
43 ±designed at 3H:1V, approximately 18 degrees from horizontal. This extends the
44 cover 21 feet horizontally from the edge of the embankment cover to the toe of
45 the embankment. if cobble protection was not provided, a slope of

-46 --approximately 3 percent would be required, which creates considerable costs
47 and extends the cover an additional 210 feet. The cobble layer will be placed
48 on the surface of the cover embankment slopes only to provide an erosion
49 resistant cover enabling a steeper sideslope design. Selection of the source

-and type o actual sdeslope surface stabilization rack will be performed
during definitive design. Fractured basalt, usually termed 'riprap,' has a

2- steeper angle of repose than "cobble' and may be required to facilitate the

II-i.
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slopes specified during the definitive design. The cobble layer will be
2-feet thick and placed directly on the cobble filter layer. For erosion
control, cobble on the order of 2-inch maximum particle size would be
required. However, to help reduce the potential of small animal intrusion
througn te embaniment~s-desioes, a-4-nch maximum size aggregate will bD
required (rinda iQA).

-Hanfor

McGee Well

Site Study

-?4-

d Site(I'
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Gable Butte
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Figure 11.3-6. Location map of McGee Ranch.
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-t-ism iiportant +.o- ntR the- di ffrence-botween th need for cobble on the
-sideslopes-to -reduce potential small animal intrusion and the--absence of a

3 cobble specification for the top of -the cover. Since the 183-H Basins' cover
4 will be maintained-In conjunction with a security fence constructed around the

-5 fac1-1ty,- 1 arge-mammals are not -expectad to -access the cover. Some level of
6 habitation of the cover topsoil Is expected by small mammals such as the Great

_ T asM-P::k:t Mouse Parainathus-parvus) that typically reside within the top 3
8 to 4 feet of subsurface soils. It is not expected that small mammals will
9 burrow through the geomembrane; placed a mfnimum of 4-feet beTow grade. Data

10 -have-- indtcated that buried 40-mil high-density polyethylene liners were not
11 1 nenstrated by rats, even when they faced starvation (Mitchell 1984). However,
12 the following recommendations for geomembrane design will be addressed during
13 defti iM design: 1 avoidnstal-l!Tin- -fr e-.dges on the gomombrano,
14 2) avoid geomembrane angles greater than 90*, and 3) assure radius of
14 curvature would be greater than 3 inches. There will be no topsoil on the

- sideslopes of -the -cover for habitation -of small manmals. Therefore, if large
V size-cobbleswere-not-placed on-the-sidesloes-to prevent burrowing, th§ jmil

48 mammals would only have a 1-foot sand drainage layer to burrow in to reach the
geomembrane. The 1-foot thick sand layer would not be of sufficient thickness

.U or stability-to construct a-den. in-this scenario, the frustrated mammals
zi1 (only having a 1-foot thick layer below) may preferentially attack the
tZ geomembrane-although-penetration would not be likely. Specific cobble design
23 -calculations are found in Annpndix F.

C - Vegetative cover--The vegetative cover plays a significant role in the
overall cover function and has two primary functions. First, the vegetation
acts to transpire water that has been stored in the topsoil back to the

28 -atmosphere.- Second,-the -veget-ati-on helps-to-reduce the erosion due to wind
29 and water. A Thickspike wheatgrass (Aaroovron dasytachvum) and a Siberian

7 7 30U 7wheatgrass (Agropyron sibericum) mix will be seeded in the topsoil.
31 Thickspike wheatgrass is a rhizomatous native grass of the Pasco Basin and
32 well suited for wind erosion control on deep sandy soils (Brown et al. 1984).

-- 33--- Siberian-wheatgrass--s- the- most abundant of the perennial-grasses seeded on
34 the Hanford Site waste burial grounds and has been noted to competitively

- -35 limit cheatgn.ss where seeded. The Russian wheatgrasses develop a much larger
36 root density _tbAniative _wheatgrasses -and thus more rapidly extract water from
37 the soil-profile--(Cadwell et al. 1983).
38

- -9 --- The- wheatgrasses should be planted in fall. If, due to scheduling, the
40 cover construction requires a spring planting, an annual cereal ryegrass is
41 recommended to quickly stabilize-the cover, followed-by-planting of perennial
2 --wheatgrasses -in the fall.

44 21.8-lb. Construction Quality Assurance Plan Outline. A construction quality
45 assurance plan will be prepared that will address in sufficient detail
46 activities that pertain to the areas outlined below. This plan will provide
47 verification that the cover will meet or exceed the design specifications.
4 The construction quality assurance plan cannot be prepared until specific49 construction materials data are known. This plan will ensure that the field

1"A..u n4in .i' 1rA As pln wle nsre ths ig
m-~ ~-.o.rb i1.Dl- I i~4-UUMii'1 .. ll' C 1 1 I4%.L luIllI~ LLIV, U11t 1 gn
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guidance document for preparation of
ce plans for dangerous waste land disposal
the development of the 183-H Basins construction
1986b). The construction quality assurance plan
the following areas.

I
2
3
4
5
6
7
a
§

* Sampling requi
---activities-to_

construction.

remerts- including
ascertain the qual
These include the

a description of-
ity of materials
following:

-sampling and testing
installed during

- Types of Sam, 1l11 fL IvIL5
- Types of samples

Number and-location of samples
-Frequency of testing
- Data evaluation procedures
- Areptancs and rejection criteria
- Correcti -act ion plans
- Handling of testing errors.

* A description of procedures to document construction quality
assurance activities. Documentation must-include the following items
as a minimum:

- Daily summary reports
- Monitorina data sheets
- Change orders
- Meeting memoranda
- Photographs
Problem-identification and reports on corrective measures

- Design acceptance reports
- Final documentation including record drawings. -

* The construction quality assurance plan must address all the cover
components including the following:

- Foundation
- Low-permeability soils
- Geomembranes
- Drainage layers
- Toncnil 1;vrt

11-14

* Responsibility and authority of all organizations and key personnel
involved with preparation and implementation of the construction
quality assurance plan.

* Personnel qualifications including a description of qualifications of
all personnel and demonstration of proper training and experience to
fulfill identified responsibilities.

* Monitoring activities listed in detail including observations and
tests to ensure quality of each installed component.
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- Embankment layers
- Vegetative cover.

- -Somtkeuents of -ctdeltiow for the componentS-1i-sted pr nnvis1y

are the following:
6

. Method f! c ='pc tion
8 - Special considerations for slope construction
9 - Storing and handling of materials

10 ---Installation of geomembranes
H1 - - AdvrsI.Jla ar

12 - Improper materials and techniques.
13
14

2. Toe T nidraton

The following six sections summarize the criteria that were considered
thts pr'liminary cover desian:

S2 * Minimization of Liquid Migration, Section II.B-2a

Maintenance Needsr SectionIL.--2b

24 * Erosion and Abrasion, Section II.B-2c

-Settlement, Subsidence, -and Displ acement. -Section II.B-2d

2 . Cover System Permeability, -Section 11B-2e
29
30- * Freeze/Thaw Cycle Effects, Section II.B-2f.

-31

32 II.B-2a. Minimization of Liquid Migration. The primary function of the cover
33 .system d-sg sinnMatno-ae inilr tio nto underying ''a.t"syem gn is miniization dr C r~r - 1cILrat i un TluUo-IYsMy WG. L=

4-e -ots s a-i - nrnutntdar. - Concerns have
35 been raised over the use of clay as a-low-permeability component of the cover.
36 Specific concerns have been related to desiccation resulting in excessive
-37Ymshrtnkage, cracking, and ultimate loss of integrity. These concerns are valid
-38 only-to the dearee that improper soil/clay mixtures, design, and construction

-- techniques are applied; however,--proper-soil/claay -mixtures, coupled with
4Q competert design features and construction techniques, have allowed successful
41- usa of 0ow-permeability clay liners in semiarid environments. A-detailed
42 desritionf clay liner use in semiarid environments is provided in
A'2 A.....A4v fl

44
45 AntEPA recommendedxcover design (EPA 1979, 1982, 1982a) has been used for
46 trhe 183-f-Basins- cover; - The bottom ayer of the-cover wi-Il be a-foundation
47 -layer to provide a stable base for the cover components. The next component
48 of the cover will consist of a 2-foot thick low-permeability soil layer with
49 a hydraulic conductivity (K) less than or equal to 1 E-7 centimeters per
34 second (about 1.24 inches per year). it wi1tbe overain by an impermeable

geomembrane. The-impermeable geomembrane-wili be overlain- by a 1-foot thick
52 lateral drainage layer with a minimum hydraulic conductivity greater than or

II-15
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1 _equal to 1 E-2 centimeters per second (about 14 inches per hour), which will

2 slope at 3 percent to promote flow. The top will be a 3-foot thick sandy
3 silt to silt topsoil capable of supporting a vegetative cover and storing
4 water for evapotranspiration. Perennial grasses consisting of Thickspike and

5 Siberian wheatgrasses will be seeded on the site to provide the long-term

6-- transpiration of water that may-be stored in the toosoil.
7
8 In order to ascertain the effectiveness of the cover design, the
9 - hydrologic evaluation of 1andfi-l--performance- computer model was used. The

10 hydrologic evaluation of landfill performance model used five consecutive
11 years of Hanford Site daily precipitation-data to-estimate annual and peak
12 daily run-off, drainage, and percolation through the cover. The output of the
13 -- model -can be considered -conserative to-the degree that hydraulic properties
14- of sandy I-oam-sail were input, and i sandv silt to silt soil, available at the

AS -Mctee-Ranch site; is plannred -for the topsoil material. The sandy silt to silt
-so-4l -has better water retention-characteristics than the sandy loam soil

.17 (Heller et al. 1985).
it
9 One sample of silt loam (Cold Creek sample) was tested in the laboratory

for water retention characteristics-with results-indicating that 13.7 inches
21 of water can be stored in 3-feet-of-this topsoil which is roughly twice the
22 average annual precipitation rate at the Hanford Site and twice the water
4 - storage capacity of sandy loam soil. Considerable laboratory hydraulic

-24 property- data were evaluated-fPr the-sandy loam soil, while water retention
25 characteristics for only one sample have been completed to date on the silt
26 loam. The laboratory data are presented in Table II.B-2. Once the moisture

--2 characterst~ics - of the silt loam have
28 been determined, the hydrologic evaluation of landfill performance model

29shIOUl use t11C 1c" data.

31 Appendix E provides a description of the hydrologic evaluation of
32 andfil-performance-model and a listinc of the input parameters and output
33 values. The average annual percolation rate through the cover, assuming a
34 10 percent geomenibrane-failure-rate and using the conservative water storage
35 capacity of sandy leam-soil, -is 0.0735 inch per year. The combination of the
36 water retention characteristics of the topsoil, which stores water for
37 evaporation and transpiration, the lateral- dr-ainage-layer,- and impermeable
38 components of the cover design, provide a cover system that minimizes the
39 migration of water into the waste zone.
40
41 II.8-2b. Maintenance Needs. As required by WAC, this section describes how
42 mai-ntenance during the post-closure care period will be minimized by the
43 design and construction of the final cover. Stabilization projects conducted
44 at the Hanford Site since 1979-have- shown that very little site maintenance
45 has been required following the successful establishment of a vegetative
46 - cover. Of primary concern durina the post-closure period will be repair of
47 any damage to the landfill cover due to erosion. In addition, periodic
-4& martntenance inspectton&nf the vegetative cover, run-off control structures,
--49- and the- groundwater monito-ring wells and pumps wiil be necessary during the

50 post-closure period.

11-16
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1 Erosion damage to the 100-H Area may occur as a result of flooding,
2 precipitation, nr wind. The probability of serious damage to the 100-H Area

3 due to fcooding-or-precipitatjon is low; the 183-H Basins lie in an area
4 above the-10O-year floodplain (390- foot mean sea level contour). The flow in
5 the Hanford Reach of the Columbia River is controlled primarily by the
6 upstream dams; so the probability of flooding is remote. The combination of
7 an arid regional climate, high evapotranspiration rates, and the 183-H Basin
8- areas minimal local topographical relief, makes precipitation damage highly
9 unlikely from all but the rare, high-intensity rain events. The potential for
10 wind erosion will be offset by the establishment of a perennial grass cover,
11 and as necessary, the use fertilizers, herbicides, and mulching practices.
12
13 S£uccessfui establisiiment -o a vegetative -cover -generally requires 2 to
14 3 years. During this establishment-periodvthe-straw mulch applied for
15 initial stabilization and-the natural emergence of cheatgrass (Bromos
:5 tectorium), which is -biquitous to southeastern Washington, combine to protect
17 the soil from erosion by wind. Periodic observations by trained personnel

-18 will be made to- eval-Uate- seed!ing progress and to recommend necessary
19 corrective actions. Herbicides may be used in the spring to selectively
20 control annual broadleaf -species that-compete for available moisture and
21 nutrients. Herbicide applications will be discontinued following successful

-22 perennial grass establishment, which is estimated to take two to three growing
23 seasons. Fertilizer applications after closure may be-reededto stimulate
24- plant vigor-during the second or third year.---eep-rooting shrubs that have
25 root systems extending into the waste zones are common to the region. Manual
26 removal of such vegetation may be required during the post-closure period to
27 prevent biointrusion and transport of waste materials.
28
29 A literature review will be conducted to determine if geomembrane testing
30 is requi-red-t-dnt-" -po-t-a-nti 1-ontact-with-eachate-oritaining herbicides or

___31 -pesticides. This literature review will be conducted before definitive
32 design.

34 Slopes created by the installation of the la-ndfill cover and run-off
35 control structures (drainage pipes and ditches), and the resultant channeling
36 of run-off water, may lead to localized increases in erosion. Although run-
37 off damage is expected to be minimal, regular inspections of areas that could
38 be subject to erosion run-off control structures will be necessary. Drainage
39 pipes will be inspected for blockage- -Minor damage to the drainage ditch and

- -4 -cover- embankment slopes will be repaired with hand tools. Should there be
41 any major erosion damage, repairs will be made using grading equipment and
42 fill soils.
43
44 Settlement, sedimentation, and displacement are not expected to become
45 maintenance problems at the 183-H Basins. The buried wastes will be in
46 compacted bulk form rather than containerized, so large voids, into which the
47 - landfill cover could slump, will not exist in the closed landfill. Careful
48 placement and compaction of the cover layers during construction will greatly

-49- -reduce settement-and sedtmentation occurrence. -ifferential settlement is
50 -not expected, and only a very small and insignificant amount of uniform
51 compression/consolidation will occur with time.
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The foregoing discussin demonstrate-s that the preliminary cover deSign
will function properly with only minimal maintenance, if any. When the final

can-- I -been designe dditinnal -refi-ements in the elimination of long
4C term maintenance needs are anticipated. -More information regarding post-
5 closure inspection, monitoring, and maintenance of the final protective cover

can be found in Sections III.A-1, A-2, and A-3.
7

8 II.B-2c. Erosion and Abrasioi.- The 183-H Basins cover design has been
-9 enaiuated-for erosion -due-to wind and water. The erosion rates for water and
10 wind erosion have been calculated using the Universal Soil Loss Equation and
11 The Wind Ersioro Equattor, respectively.- Detailed calculations for orasion

-12 - potential are provided in-Appendix F. -The estimated-total erosion rate for
13 the 183-H Basins cover is 2.8 tons per acre per year, which is equivalent to

14 1/64 inch aer year. To minimize erosion-on the cover,-the preliminary design
15 used-a 3-5 percent cover slope to promote run-off without excessive-erosional

-ft1--forces-. -Also a vegetative cover of Thickspike and Siberian wheatgrasses will
7,/ be planted on the cover to further reduce erosion.
'pt

The steeper embankment slopes were evaluated for gully and sheet erosion.
It was determined that the 3H:1V (preliminary design) embankment slopes would

721 require a cobble protective layer to reduce erosion potential. Therefore, a
- -- cobble layer was desianed to protect the cover embankment sideslopes. A sand

23 - drainage layer was designed to horizontally remove water that might percolate
24 through the topsoil. Design calculations for granular and geotextile filter
25 layers to prot-ect-the drainage layer and other cover components are provided

in Appendix F.

2&_ II.B-Zd.J Settlement, Sedimentation, and Dispiacement-- In -accordance with
29 WAC, this section addresses technical accommodations for any potential
3r settlingy-sedimentation, and-displacement-of--the- preliminary designed cover.

---31- -Settlement, sedimentation, and displacement are not anticipated to be a
3aZtpol-eima-t the i83-HBasins To ascertain the potential for sedimentation or
3-- -related features,-the mechanisms that cause sedimentation or related problems
34 must be understood. Such mechanisms include consolidation, underground
35 cavities (mining, karst, and landfill), and improper embankment design.
36 Furthermore, accurate characterization of existing subgrade conditions of both
37 soil and cover engineering properties are required to adequately predict
38 sedimentation and settlement.
39
40 Consolidation-Related Sedimentation--Immediate settlement (initial
41- -- nsaidattow), which is caused by compression and escape-of-the-air in the
42 - soil-voids that occurs immediately upon loading, has already occurred to the

_43 - 183- Basins foundation soils on construction of that facility (about 1949).
44 Therefore, due to cover construction, immediate settlement of the foundation

- 45 -materials underlying the-163=H Basins cover is likely to be inconsequential.
46 Upon -demol-ition and removal of- the 183-H--Basins, some soil rebound may occur
47 that would immediately settle -upon--construction of the cover.

49 Consolidation is categorized as primary and secondary. Consolidation of
1 a soil occurs by expulsion of pore fluids under excessive hydrostatic pore

- ressure-(primary) and by 1long-term deformation -of the skeleton of the sail
32 mass and compression-of gases in the voids (secondary). As with initial
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1 settlement, any primary consolidation that would have occurred at the site has

2 already happened;-therefore, minimal foundation-compression is anticipated due
3 to the loads that will be imposed by the cover materials.

5 Regarding the cover materials specifically, the most likely candidate for
6- consolidation is the clay/soil, low-permeability component; but consolidation
7- is still considered to be very low. Laboratory analysis of consolidation
8 potential of the low-permeability soil will verify this statement. Secondary
V consolidation takes place slowly over time-and generally is insignificant when
4 -compared to primary cunslidation. Secondary consolidation is not

pn-- J 1fia ty sigfi cant for- thetypes-of sailS underlyimg site or cover
IC~ ~~11u UI4fU6= IIIIQ1.12 construction materis.

13
-- 14 No-wastes have-been buried below the 183-H Basins in containers or by any

other method. Therefore, consolidation and compression cannot occur due to
46- dewatering of-wastes.- Because the Hanford Site is-located in an arid-steppe

117 environment where silty sands predominate, the potential for biological
)8 oxidation occurring in the soil cover is insufficient to cause consolidation
19 or compression of this cover. No chemical reactions are foreseen that could
420 occur in the foundation materials to cause solids to turn to liquids thus
2 1 kcausi 9 consolIdation.

~22
23 Cavity-Related Sedimentation--Cavities as described herein are large

- -voids within a soil or rock mass that have been recognized to cause
25 sedimentation at the ground surface (EPA 1985). Cavity-related sedimentation
26 -- has been-docum ntetdas related-to mining, natural karstic (solution cavity)
27 areas, and landfills. Mininghas-not occurred near the 183-H Basins. A
28 review of the subsurface strata indicates that no water-soluble rock such as
29 (limestone, which has been documented to cause karst sedimentation) exists
30 beneath the 183-H Basins. Cavity-related sedimentation in landfills is caused
31 by waste consolidation, decomposition of organic wastes, and collapse into
32 cavities created by random dumping of wastes. These settlement features have
33 been documented to lead to cracks in cover surfaces, collapse of portions of
34 the cover, and ponding of water in depressions in the cover caused by
35 sedimentation of portions of the cover, If the 183-H Basins become a
36 landfill, it will be constructed on the surface with no wastes buried below
37 original grade; 'therefore, cavity-related sedimentation problems will not
38 occur.
39
40 Embankment-Related Displacement--Embankments generally fail due to
41 inadequate strength of soils of either the embankment materials, the
42 foundation materials, or both.- Strength testing of the embankment materials
4a #i11 -indi-cat-ithe aflowable slope angle for tmbankmet-design. Alsa,-seepage,
44 inadequate-drainage, freeze/thaw,-andd-ry/soak phenomena ;ffart cinnp

-45 stability The potential effects of these phenomena have been considered in
46 the embankment design-for the 183-H Basins cover as addressed in this'
47 section.
48

- 49 Seepagea Seepage in the classical sense has not been a design
%__ cansideration for this cover, because the embankment will not be used as a
51 dike and the groundwater level is approximately 40 feet below grade. However,
52 fine sands and silts are highly susceptible to seepage, which in turn causes
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1 piping erosion. Seepage from the topsoil layer will be adequately controlled
by proper fiter-design. Both-rsotl-filter -(Unified Soil Classification SP

j -sand drainane laver) and redundant (as regards filtration) geotextile filter
4 will be used to control seepage and piping potential in the topsoil.
5 Percolation from the topsoil to the SP sand drainage layer will not be
6 constant, occurring only when over 13 inches of water are stored within the
7 topsoil profile.
A

Drainage--The cover embankment-has-beerndestgned to transmit lateral
10 drainage from the cover'plus run-off collected over the area of the
11 embankment. The drainage layers consist of a SP sand with a hydraulic

-12 conductivity of at least 1 E-2 centimeters per second overlaid by a cobble
13 - flter/bedding material and cobble. The transmissivity (T) of the SP sand is

--14-- equa- to the-sandvlayer thickness times the hydraulic conducti vi ty of the

T - (36 -c m-thickness SP- sand)(1 E-2cm/s) - 0.1 square centimeters per
second.

Volumetric flow (0) is calculatedton a -unitwidth-basis where the unit
'21 width is defined as -i ft 30 cm. Therefore,

t (T)(30 cm)- u..3 cm2/s)(30 cm) - 9 cubic centimeters per second per
24 foot width of drainage layer.

T6- ..-- A

The worst-case flow condi tion, as calculated in Appendix F, is
1,!10 cuoic feet per day for the entire cover.

-29 The perimeter- (P} of the- c-over at-the top of-the embankment is equivalent
30- to the total unit width of SP sand available for drainage, therefore,
31

-- - 71-' (-f f+- -4. '1 Afl ;ftV- - id[I ,

33-
34 Therefore; the drainage capacity of the SP sand drainage layer is
'2 ,.alcul.1t4d -r Cnll.ws:r

37 (740 ft width)(9 cm3/s/ft width) - 6,600 cubic centimeters per second

39 (6,600 cm3/s)(in.3/16;387 cm3) (ft3/1728 in. 3)-- 0-233 cubic feet per
40 second
41

4-(O.233-ft3/s)(3600 s-/hk(-24-h/day) 20,138 cubi feet per day.

44 The worst-case required drainage capacity is 1,955 cubic feet per day;
45 therefore, no drainage problems are foreseen that would impact the embankment
46 COVer stbiILty.
47
A - =Freze/Thaw and Drv/Soak--Neither-freeze/thaw nor 4ry/soak phenomena will
49 be-stability -problems for the cover embankment as discussed in the following.
C0 Surface soil temperatures have been recorded at the Hanford Meteorological

1 Stati-on s-ince 1952. The l-owest temperature- recorded =t 39 inrhes below
the surface was 32 'F, which occurred once over the monitoring period
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1 (Stone et al. 1983). Therefore, the zone of frost penetration does not exceed

2 3 feet below grade. The only vulnerable component in the embankment
I ru-scantihle to frost action is the low-permeability soil layer. However, this

4 f1ayer is Vacated 4 feet below grade and 1 foot below the frost penetration

5 - depth. Also,-the-water table-s located approximately 40 feet below grade and

6 will not contribute t -fte availability of water for the formation of ice
7 lancoc.

9 The embankment has been designed to convey water from the cover and

10 embankment areas through the use of the SP sand drainage layer, the cobble

11 filter layer, and the cobble layer.- Water-velocitties have- been calculated

12 through tile cobble bedding layer and have not been deemed excessively erosive

13- - af the-SP-sand layer.
IA

Strength.- Angle of- Internal Friction.--and Friction Angles-.The strength
-46 properties -of -the embankment materials must be evaluated to determine the
17 allowable embankment slope angle. The angle of internal friction for
14 compacted sands generally is greater than 30 degrees (Sowers et al. 1970).
*9  0fspecific concern n embanmen t-sape desig- s -e frictio angileor -v li
90 angle of the geomembrane in contact with the SP drainage sand. Analyses of

21 triaxial- shear strength data have provided internal friction angles for the
22 embankment materials. The strength tests have evaluated the effect of pore

23 pressure that reduces the strength of the sand. Data indicate that a friction
24 angIle on the order of 17 degrees to 18 degrees is likely between the sand and

25 geomembrane (Giraud 1987). However, embossed high-density polyethylene
26 geomembranes in contact with Ottawa sand (angle of internal-friction equals
27 - 36degrees) have yielded- fri-ction angles of 28 degrees to 30 degrees

- (Giroud 1987).

30 It has been concluded from the preliminaryjdesign that the 3H:1V or

31 18.4 degrees embankment slope likely will be stable, but must be evaluated

32 using actual data. To finalize the evaluation, a slope stability analysis

33 needs to be completed while using the actual constructions soils for which the
34 shearing resistance data, provided by the shear strength testing, are used to

35 evaluate the potential of a slope failure by one of several methods available,
36 such as the method of slices (Sowers et al. 1970). Note that Ecologv has

37 directed that the final (definitive) design cover' sideslooes will be 4H:1V or

39
49 Liouefaction--Liauefaction is a term used to identify the shear failure
41 of cohesionless soils, generally caused by incremental increases in neutral

42 stress-generated by repeated small loads. However, quick conditions can occur
43 under no increased load if loose sands are impacted by shock waves.
44 Liquefaction can be avoided by properly compacting the SP sand drainage layer,
45 low-permeability soil, and foundation layer upon installation at relative
46 densities above 70 percent (Sowers et al. 1970).
47
48 Additional Data Needs--A schedule is provided in Figure II.B-1 that
49 indicates the specific tasks and time elements required to determine cover
50 material data needs. This includes identification of cover materials in the

-- 51 -- field and-laboratory testinq of enqineering properties. The subsurface soil

T T '-741*-.
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1 at the 183-H Basins can be tested in the laboratory at the same time that the
other cover materials engineering properties are determined.

4 II.B-Ze. Cover System Permeability. The cover system permeability is
5 required to be less than or equal to that of subsoils for landfill closure
6 (the terms permeability and hydraulic conductivity are used interchangeably
-7 throughout -this- document). -Hydraullccowductivity Is a property of the soil
8 and fluid together. Permeability, in its strictest sense, has units of length

- -squared,-is often phrased 'intrinsic permeability' vand is a-proprerty- of -the
10 porous medium only. The two terms are difficult to separate in practice.
11 Therefore, for convenience, the term permeability is used in this document as
12 equivalent to hydraulic conductivity.

-14- The cover system must orovide a permeability less than or equal to the
_15--_ natural subsoils. The intent of the WAC regulations is to control the rate of

infiltration through the cover such that it does not exceed the water removal

:t7 capacity of the liner/leachate collection system or natural subsoils and so
41 -cause a 'bathtub effect' to occur. The bathtub effect refers to the retention

of water above the liner or natural subsoils such that the water remains in
- contact with the wasta, p-roviding a leachin- mechanism for waste transport.

Li -The -nvex shape and slope of. the low-permeability layer also prevents the
22 'bathtub effect'.

24 The-permeability -of thenaturaWsubsils at the 183-H Basins has not been
25 tested in the field or laboratory; however, the subsurface soils have been
9 characterized-and- uncor.solidatedi-silty-sandy gravels of the Hanford formation

--- exist to -a depth -of approximately 50 feet below the 183-H Basins. Typical
28 permeability ranges of such soils are 1 E-2 to 1 E-5 centimeters per second
29' (about 14 inches per hour to .34 inch per day).
30-
31 The hydraulic conductivity of the cover system is controlled to some
32- degree by the topsoil, lateral drainage, and low-permeability components of
3% the cover. The topsoil layer, consisting of a sandy silt to silty soil,
34 retains water for evapotranspiration to the environment. A clean, washed,
35. coarse-textured Unified Soil Classification SP sand component underlies the
36 silty topsoil. The interface of these two components functions as the barrier
7 to-downward Miqration of water.- This-phenomenon is referred to as the

- -'r~ 2'~ -'-h -Ri6 .-- I!--3 ifsectat the3a lirhardS ect' The application behind h -'Rk.Ar is that 
39 water, which has infiltrated the fine-textured topsoil, cannot penetrate into
40 the coarser textured-sand layer until sufficient pressure builds at the
41 interface, which equals the topsoil's effective water storage capacity.
42
43 The SP sand drainage layer has been designed with a hydraulic
44-- condutivity greater than -or equal to i-2tcentimeters-per-second and- sloped
45 at 3 percent, thus providing a lateral drainage layer within the cover.
=- Two low=permeability components; including a soil layer with a maximum
47 hydraulic conductivity of 1 E-7 centimeters per second and a geomembrane with
48 a maximum hydraulic conductivity of 1 E-11 centimeters per second (about
.49 .-2nehs ri-C f% ears-)i-r placed ..- 6th-4th- psoi-l--' 4--sand

1-Ll-411! 4 a - H- CU--=rC iIc I 3 d S..
-0 drainage layers. The geomembrane is intended to effectively provide an
i impermeable component to the cover design. However, eventually the

j2 geomembrane will deteriorate or unknowingly could become damaged during

T T - 11
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1 construction. in case of a geomembrane failure, the low-permeability soil
2 -component has been designed-to function as the backU barrier to prevent
3 vertical flow of infiltrating water into the waste zone.
4
5 The coupled components of the cover will provide a cover system hydraulic
6 conductivity much lower than the subsurface soils at the 183-H Basins.
7 Estimates of water percolation through the cover are provided in Appendix E.
8 Assuming a 2 percent failure of the geomembrane, the data (Appendix E)
9 indicate that the estimated average annual drainage through the bottom of

1-0 the-cover will only be 51 cubic feet-or -023-percent of the average annual

i precipitation. --Therefore, the preliminary cover design provides a cover

12 system hydraulic conductivity that meets the intent of the regulations.

13
1A I.T -2f. Freeze/Thaw Cycle Effects. Freeze/thaw effects have been considered

15 in the 183-H Rasins cover system design. The maximum frost penetration depth,
_16 as recorded at the Hanford Meteorological Station, is 3 feet below grade.

247 The average number of annual freeze/thaw cycles is 93 with a range of 25 to

168 days (Stone et al. 1983). A freeze/thaw cycle is defined as a day in
&19 which the minimum temperature is below freezing and the maximum temperature is
20 above freezing.

- The water table is approximately 40 feet below grade. This, coupled with
23 the subsurface soils of the Hanford formation, indicates that capillary rise
24 from the water table to the cover should not be a problem but could occur.
25 Nothing more than a subsurface lens of sand-s and/or gravels, free of silt,
29 would provide a capillary break, thus preventing further rise of water.
27 Particle size analyses, coupled with porosity data for the subsurface soils,
28 are required to accurately determine the potential for capillary rise.
29 Samples can be taken during subsurface soil sampling or-may bewavailIable from
30 previous groundwIater--wel-installations for determination of subsurface soil
31 particle sizes. The low-permeability component is the most susceptible
32 component of the cover system to freeze/thaw effects. However, the low-
33 permeability component will be located sufficiently below the frost
24 penetration depth so that water available from capillary rise would not freeze
35 in that component.
36
37 A small Tevel of ice lens formation could occur in the silty topsoil
38- component. However, the only water-available for such ice lens formation is
-i -that stored in the sil-ty- soilmatrix. The coarse materials underlying the
40 silty topsoil act as a capillary break, thus preventing the upward movement of
41 water into the topsoil. Also, the geomembrane would act as a barrier to
42 upward rise of water if water were available for-such a rise. Freeze/thaw
43 effects to the cover embankment are minimal and are addressed in
44 n Ctijn TT 0.%4

45
46-in suary -cosidratiOS -f freeze/thaw effects onthe-cover-have been
47 evaluated, and the cover has been adequately designed to prevent deleterious
48 problems due to freeze/thaw cycling.
49
50
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SIli -POST-CLOSURE REQUIREMENTS

SThis chaDter is divided into the six post-closure requirements as
5 follows:
6
7 0 Section III.A, Post-Closure Plan
a

9 * Section III.B, Personnel Training
10
11 * Section III.C, Procedures-to Prevent Hazards
in

-- 132 . Ctijn TTT.A la sern Contact

15 * Section III.E, Amendment of Post-Closure Plan
16

C47 * Section III.F, Certification of Completion of Post-Closure Care.

gFor-purposes ot-post-closure planningtit has-been assumed that the
183-Hfsins wI*Fletclosed as a RCRA -andfil itha final cnvpr, per the

i WAC 173-303 Dangerous Waste Regulations (Ecology 1989).

III.A. POST-CLOSURE PLAN

-Post-closure- care of t he 183-H Basin-s will continue for-a period
s-pecified-by-eology ho.ver, foriarming purposes, a mii-imum. of 30 years

F -has-boen 1wvisioned. =The-30-year time frame has been used throughout this
29 plan to acknowledge the- long-tem-commitment- of -the- post--elosure--requirements.

30 This-section provides details t+e-;st-c osure-plan- and -is-divided into
3L three parts as follows:

33. Section III.A-1, Inspection Plan

36 a Section I1I.A-2, Monitoring Plan
36-
37- Section III.A-3, Maintenance Plan.

39

40 III.A-1. Inspection Plan
41
42 As required by regulations, the inspection plan provides details
43 concerning the necessary security equipment, the inspection of erosion and
44 other factors that might affect the integrity of run-on and run-off control
45 measures, and the inspection for gas ventilation, well conditions, and
46- benchmark integrity.=A-logbook-wH- be -kept-by the personnel c0nducting the
47 inspections and maintained for examination by the regulatory agency for the
48 entire 30-year period of post-closure monitoring. The inspector will record
49 any damage to the cover and/or other maintenance needs, as well as the weather

--50--- conditins-at the--t of nspectod- and -ill s and-date thl ogbook.-
1 Maintenance -actions, as -noted-in-the -logbook, -will -berstarted/c rmpleted-within
2 90 days so that the next logbook entry can document the correction of

IIT-1
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S-the -roblem. Table II.A-1 depicts the-inspection iterns nd thiir
2 frequencies for the post-closure care period.

5aite Ii.A-tL.lOeCtiO-i--Schedule 'or the
6 -183-H Basins Dangerous Waste Site.
7

SfInspection freuency
9 Items Quarterly Annually
10
11 Security control devices: fences and wells X
12 Erosion damage A

13 Cover settlement, sedimentation, and displacement X
14 Condition of vegetative cover X
15 avir drainage system X
16 Well condition and purgewater collection system X

117 River staging facility X
8 Benchmark integriy- X

i9

122 III.A-la. Security Control Devices. The 183-H Basins are located within the
$$23 Hanford Site controlled access area, where roadways are restricted to

24 a-t-rized personnel only and, -for national security reasons, the general
25 public is excluded.

27 Access from the Columbia River is been restricted by federal warning
28 signs. As with the other facilities on the Hanford Site, the 100-H Area has
29 been routinely patrolled by helicopter and vehicle. As part of the closure
30 acttvities, the-183-H-Basins-wifl-be-bounded-by a--chain-link-fence-with locked
3)1 gates and warning signs.
32
33 All of the 100-H Area groundwater monitoring wells and the Columbia River
24-recording stations have a locking 6ip to-prevent well- tampering. The wells
35 also are surrounded by four steel guardposts to prevent damage from vehicles.
36 The overall well condition, locks, guardposts, pumps, and purgewater

-37 collection system will be inspected during each water sampling. Problems
-- 3& -andtor damage -wil be noted on the sampling log and tracked so that repairs

39 can- be made-. -Table III.A-1 contains the inspection schedule for the
40 183-H Basins. The security procedures to be used during the post-closure care
Ai pei are Asrid in Section III.C-a.
42
43 -Il.A-1b. -Eroston--Damage. -The overall-erosion-control--for-the-closure site
44 will be dictated by the health of the vegetative cover and the slope at the
4--- -edge of the-cgver. The 183--H Basins!_ cover wil be_ inspected quarterly. The
46 inspection will consist of walking over the site to visuaily-check-for erosion

-- 47 -- damage. A quarterly survey is-scheduled to observe the site and vegetative
48 cover during different seasonal conditions. Erosion damage for the 100-H Area
49 will be addressed in three components: precipitation, flood, and wind.
5u
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Prscinitation--The-Hanford-Site climate has been mild and _dry, perhaps
best visualized as semiarid- -The-Hanford-Site-typically-has received
6.3 inches-of annual-precipitation- Because of the semiarid climate, much of

4 the annual precipitation is lost to evapotranspiration. The 100-H Area is
-rlatVelyc fiat (less than 5 feet vertical to-1,000 feet horizontal). The

- combtnatlon-of low annual-precipitation, high evapotranspiration rates,
7 relatively fl-at topography,-an~d astable -vegetative cover reduces the possible
S--damage due to precipitation. However, the integrity or the final cover will
9 be inspected quarterly to ensure that no appreciable erosion has taken place

10 either on the sides or on the top portion of the cover.
11

12 -fggdl--The flow in the Hanford Reach (past the 100-H Area) of the
13 Columbia River-has been-controlled by-the Priest Rapids Dam. The present
14 river channel was developed at the end of the last ice age, a time when much
1S-- tioher volumes -of water flowed through -than are presently flowing. The flood

,-It -water-associated with-a regulated (by Priest-Rapids-Dam) -100-year flood-of
A-7 --- 440,000 cubir feet per second would not leave the present channel banks
-18 -(390 feet mean sea level contour). The 183-H Basins are located approximately

9 50 feet above and 500 feet horizontally from the Columbia River. Therefore,
YZQ the probability of flood-induced erosional damage to the 183-H Basin final
K-1i cover is very low.

23- nrI-The monthly average-wind speeds for the Hanford Site have ranged
24 from about 6 miles per hour in the summer to 8 miles per hour in the winter.
25 The prevailing regional winds have been from the northwest. The strongest

averag i-ds-vtoccurra&rtnq - ionti- -ig-avorayu prud pi t at ion.
T-is combination has decreased the chance of winter wind erosion damage. In

,d the spring, early summer, and late fall the local floral communities have
-29 helped control wind erosion. When the floral communities begin to dry out in
30 late summer, the probability of wind erosion has remained low; because winds
- - have-usualy t-ended to decrease-during this period. -At the- 100-11 Area, winds
32 are typically from the west-southwest (Appendix A, Map 2).

34 III.A-1c. Cover Settlement, Sedimentation, and Displacement. The
183-H Basins' cover will be inspected quarterly, by physically walking over

6 -theThi tviuliycheccforsetulentsedsrvtation, arid dispiacement.
37 Settlement, sedimentation, and displacement are synonymous terms for any
38 -surface breach or depressions in the final cover's exterior. Any such
39 breaches or depressions will require an investigation to determine the root
40 cause, evaluate the long-term environmental impacts, and provide a corrective
41 solution. The quarterly inspection surveys have been scheduled to observe the
42 site durtng dfferent seasonal conditions. The inspections will follow the.
A 2  same logbook prnrodnroc - nitlined far erosion damage.
44
45 Settlement/sedimentation greater than 1 foot will be reported to Ecology
46 within 30 days of observation. Proposed maintenance action may include
47 injecting.grout into identified void spaces or other means of reestablishing

S -the- i-ntegrity-of-themuti-ayeroversystem and then reestablishing the
49- vegetative cover as -needed [WAC i73- -3 O( 3)]. If, nt the time of
50 -- intenance -actio,--new -rodctsand/- informatin are available to perform

-- the needed repair in -a comparable manner to the actions listed above, those
aintenance actions may-e-onsidered in 1gu of the above proposed actions.
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1 III.A-ld. Vegetative Cover Condition. The 183-H Basins vegetative cover will
2 be inspected biweekly until the vegetation cover is established, and quarterly
3 thereafter. The inspection will consist of walking over the site to visually
4 check the condition of the vegetation. The vegetative cover is a very
5 important factor for the long-term stability of the landfill cover. The
6 quarterly inspection has been scheduled to observe the site and vegetative
7 cover during the different seasonal conditions. Erosion damage that results
8--- In-the loss-of 1 foot of the fine topsoil layer will be reported to Ecology
ia- wit't+1 Sn-4ays-ofobservattn. After-*evauation,-maintenance actions may

10 include replacement of the fine soil top layer at the affected area,
11 reseeding, and other tasks that were performed during closure to ensure a
-2 vigorous vegetative growth, such as the application of fertilizers. No cover

--13- damage is expected from inspectors walking over the site in order to perform
14 quarterly inspection duties.
15

Should-a plece of heavy-construction equipment be required to ascend the
3H:1V (preliminary design, subseouently Ecology has directed that the cover's

- sideslooes will be 4H:1V or less) embankment for repair or cover maintenance,
S a temporary ramp would be constructed to protect the configuration of the
S,01I embankment materials. If the vegetative cover canopy is less than 50 percent
1 af the achievable cover canopy (nominally 10 percent at the Hanford Site)

Z22 after 2 years from the closure date, Ecology will be notified. Vegetative
23 cover canopy'will be measured using the point intercept method (Floyd and
24 Anderson 1983) or cover class estimation method (Daubenmire 1959). No
25 documentabledata exist regarding achievable percent canopy cover for sites
-A +-rt +ave-be Sn et ated-iZTbtkspik_ And Siherin whttgrasse at the

Hanford Site. However, observations of-revegetated-stabil it ion projects
28 have indicated that a minimum of 10 percent cover is achievable. Maintenance
29 action will include reseeding and the possible application of fertilizer. The
30 inspection of the vegetative cover will follow the same procedures as outlined
31 for erosion damage.
32
33 III.A-le. Integrity of Run-On and Run-Off Control Measures. Inspections of
34 the integrity of the run-on and run-off control system will be performed
35 concurrent with cover inspections. Ecology will be notified within 30 days
36 following identification of any erosion greater than or equal to 1 foot in the
37 areas of the run-on and run-off control systems.

39 III.A-1f. Cover Drainage System Functioning. The 183-H Basins final cover
40 wil be inspected-quarterly. The inspection wil1 -consist -of a walking over
41 the site to vtsually check--the cover -drainage system.- The main-focus-will be
42 the integrity of the run-on and run-off precipitation control systems, and the
43 nonvegetated perimeter of the final cover. The quarterly survey has been
44 scheduled to observe the site during different seasonal conditions.
45 Additionallyextra- inspecttons will -be made, as dictated by unusual weather
46 occurrences (e.g., heavy thunderstorms, rapid snow melts). The inspections
4Z- wiii~foiiaw t sam procedures as outlined for erosion damage.
48
49 IIIA-Ig. -Well Condition and Purgewater Collection System. The well
50 condition and purgewater collection system will be visually inspected during
51 each water sampling/monitoring. Likewise, the river stage gauge will be
52 inspected by checking for water and ice damage, tampering, and normal-stage
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1 recorder ceration. Problems and/or damage will be no-ed in the sampling
-ogbook an- duly reported-so that repairs can be made. Addttionally, -any
nrnblems noted during the quarterly inspections will be recorded in the

4 inspection logbook. Maintenance actions will be scheduled so that, if
3 possible;-the-subsequent inspection can document correction of the previous
6 problem.
7
&-f A-ih. Benchmark integrity. Insnetinn- (surveying) of the 100-H Area

- 9 ---benchmarks-will be-done-yearly. The 100-H Area was originally laid out with a

10 benchmark on every node of an 800-foot grid. When the surveyors do any work
11 on the-Hanford Site, the standard practice has been to use two or more

- 1Z benchmarks to crossacheck- the integrity-of their measurements. Benchmarks
13 that have been observed to be damaged or out of alignment, will initiate
14 maintenance action. -aintenance action wil incl-ude replacement of damaged
15 benchmarks and/or resurveying of benchmarks found to be out of alignment.
16

A .7
tO iii.a=. ITuiTiii iiaq

L , --- --This section describes the -groundwater monitoring network that has been
1 in operatiow for - th183TH Basins since May 1974. Also included are a summary
2 of analytical results that have- been obtained thus far, and a discussion of

23 the groundwater monitoring program to be continued-until- a final status post-
24 closure permit is issued by Ecology.
25-
6 The following documents have been prepared by Pacific Northwest

1.. Laboratory for the DOE-RL that describe the design of the 100-H Area
groundwater monitoring network and summarize the current state of knowledge

29- regarding-geohydrologic characteristics beneath the 183-H Basins:
3W
31- 0 Revised Groundwater Monitoring Compliance Plan for the 183-H Solar
32' Evaporation Basins, PNL-6470, September 1986 (PNL 1986b)

34- * Interim Characterization Report for the Area Surrounding the
35 183-H Basins, PNL-6471, April 1987 (PNL 1987f)
36
37 e Geohydrologic Characterization of the Area Surrounding the
38 183-H Solar Evaporation Basins, PNL-6728, December 1988
39 (Li -kal2 at 21 1OP.).
40

-uarterly and annual progress reports for each RCRA groundwater unit on
42 the Hanford Site have been prepared and forwarded to Ecology. Pacific
43 Northwest--Laboratory has-prepared these-reports for the 183-H Basins in the
44 past, and Westinghouse Hanford will be taking over production of the reports
45 during 1990. The following-reportswere produced by Pacific Northwest
46 Laboratory and are currently available under the title Groundwater Monitoring
47 Compliance Projects for Hanford Site Facilities: Progress Reports:
48

111-5



OE/RZ 88-Ot C osure/-os--. osre - .
183-H Basins, Rev. Z

04/13/90

nOc 1007 1 QPP
1 ~Period f9o * 98s'n 19
2
3 Jan. 1 to Mar. 31 a PNL 6467 PNL-6581 PNL-6957

4 Apr. 1 to Jun. 30 a PNL-6468 PNL-6675 PNL-7134

5 Jul. 1 to Sep. 30 PNL-6465 PNL-6469 PNL-6789 PNL-7222
-6 Oct. I to Dec. 31 PNL-6466 PNL-6536 PNL-6844 PNL-XXXX

AnnuaI nR-'=oFr -= 1-n- PNL-6r NI-652 PNL-XXXX

8

9 nOte: aegular reporting started in M 1986. The initial
10 progress report PNL-6465 covers the period May 1 through
11 September 30, 1986. PNL-XXXX signifies a report
12 'in progress'.
13
14
is
,:6 Revision of this closure plan has drawn extensively from information

,17 contained in the Geohydrologic Characterization Report (Liikala et al. 1988)

.- released in December 4gPS,-and fro-the 4u artery progress reports (the
'49 progress report for the third quarter of 1989 is included in Appendix K).
- 0 The information contained in this closure plan also has been made consistent
"2 with the groundwater monitoring aspects of the 183-H Solar Evaporation Basins

i22 Final Status Post-Closure Permit Application (DOE-RL 1988a).
e23

The reader who is already familiar with the above documents and other
25 background information pertinent to the 100-H Area groundwater monitoring may
-26 wish to skip to Section IILTA-2f,JGroundwater Quality Assessment Plan and

27 Results. A brief summary of-background information and water quality data
28 gathered to date is included in this section, and it provides an introduction

--- Z9- to ther contiwed-interim ctatus And -post-closure groundwater monitoring
30 proposed in Section III.A-2g that follows.
'1

32 IILA-2a.-Topographic Maps, A- toographic map of the 100-H Area is provided

33 in Appendix A. This map shows a contour interval of 2 feet and the location
34- ot eacb-groundwater monitoring well Raps showing the extent of contaminant
35 plumes attributable to the 183-H Basins, along with narrative descriptions of
36 the concentrations and extent of contamination, are presented in
I7 C--+ns TTT A-1.4 ,n4 TTT A-7,

38
39 1 I.A-Zb. Design and--Construction of 100- Area Monitoring Wells. This
-40 section summarizes-the design, construction, and installation history of the
41- -qroundwater monitoring weIts in the- 100-H Area.- - Construction diagrams for
42 each well, including information on depth of screens and casing, water table

4s dp+h- fi tr pack and- sea n lacements, date- construction. i thoi og c
44 --diarams. and geophysical logs, have been presented in the 183-H Solar
45 Evaporation-Basins Final-$tatu- Post-Closure Permit Application (Appendix B
46 af-D0t-RL-1988a), and in the Geohydrologic Characterization Report
47- -tLiikala-et aL-1988 Appendix A).
4a
49 II.A-b(1) Wel Locations. -Figure 1II.A-1 shows the locations of the
50- -25 wells in-the-100-H Area. Geographic coordinates for the wells are provided
51 in Table III.A-2. Well 199-H4-2, which was drilled in 1952 to a depth that
52 intercepted the uppermost confined aquifer, has only been included for
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K geohydrologic characterization purposes. The well was artesian and was capped
2 to prevent it from flowing. Well 199-H4-15C contains piezometers and has

beer~ed1cated-to-hydrfir head measurements. The remaining 23 wells
comprise-the groundwater sampling network for the 183-H Basins.

iiI.A-2b(2). Details of Well Design and Construction. The monitoring
7 i-ells-at-the 100-H-Area were constructed in three phases: (1) those installed
-8 before RCRA -requirements went into effect (pre-1985 'original monitoring
9 network'), (2) Phase 11 RCRA monitoring wells installed in 1986, and (3)

-0 -- Phase- ILadditIaLRCA wels Installed in 1987. All the wells were drilled
11 using the cable-tool method. The completion data for these wells are
2 -given ln=Tabed1.A4. The followino sections describe the three phases of

---- np rrrinn nptWnr1 rnCtrujrti ni

14
-15 -Wells installed Before 1985--Well 199-H3-1 is the oldest well in the
16 groundwater monitoring network and is located upgradient of the 183-H Basins.
17 U The well-was-constructed-in 1960-as part of a Site-wide network to monitor
.1- tritium and nitrate in the groundwater at the Hanford Site. The well has an
44- 8-inch carbon steel casing. In- 1974, Vell 199-4-3 wasinstalled downgradient
2 af-th- 183- Rasi-ns- to monitor the use of Basin Number 1 as a solar
'41 evaporation facility. The well has a 6-inch carbon steel casing. Both of

these wells were designed to monitor the top of the unconfined aquifer. There
-l s neither a cement nor a 5entonite seal-around the casings nf either of these

- wells,- and neither had a concrete pad around the well head until 1987.
__25-

26-- -In 1983, Wells 199-H4-4- 199-H4-5,and 199-H4-6 were installed to provide
1- Increased monitoring of the 183-H Basins. These wells were constructed with

-carbon-steel-casing and telescoping stainless steel screens. Cement seals
t9, extending from the ground surface down to a depth of about 20 feet, were
30 placed-around-the outside of the carbon steel casings.
3r
32 In 1987, steel posts and concrete pads were installed around all of these
33 pre-RCRA wells to protect the surface casing and to prevent seepage of water
34- down the outside of the well casing.
35
36 -Phase I--This phase of the monitoring program started in 1986. The
37- groundwater monitortnq aetwork was expanded with the construction of 16 new
38 -wels- including seven single shallow wells and three -well -clusters, each
39 consisting of a shallow, intermediate, and deep well. The cluster wells were

---40 -situated-in-a triangular-arrangement with sides approximately 25 feet in
41 length. -The Phase II wells were constructed and completed in accordance with
42 regulations contained in 40 CFR 265 Subpart-F, WAC 173-303-160, and
4A I AI 1732_*A32_45(8).
A

45--- All the Phase fT wells, with the exception of 199-H4-15C, were constructed
46 - -with -6--nch -diameter Type 304- stainless-steel casing-and-screening- For each
47 well, a sand filter pack was placed around the screened interval, and the
4S annuiis was -sealed -with-bentonite -pe-ets; bentonite- -slurry (below the water
49 table), granular bentonite (above the water table), and concrete. Also a
50 concrete pad-and -protective s-t-eel -posts were placed around each well.
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1 __The deep wells within each caister (199-H3-2C, 199-H4-12C, and 199-H4-15C
2 ere he first tb be drilled during Phase II. This strategy allowed the
3 geohydrologic-units to be defined and provedinformation for anticipating
-4 geologic conditions at the subsequent-well-locations. The planned :ompletion

-dt within the Ringold Formation, -wh-ich was a gravel uni t no on the
6 drilling log of Well 199-H4-2, was not encountered upon drilling to 220 feet
7 in Wells 199-H4-12C and 199-H4-1SC, and 155 feet in Well 199-H3-2C.
8 Therefore, alternate completion strategies, based on information from the
9 drilling logs and geophysical logs, were chosen for Wells 199-H3-2C,
10 199-H4-12C, and 199-H4-15C.
11
12 Well 199-H4-15C was drilled to the top of basalt to characterize the
13 suprabasalt stratigraphy. The well was completed with four piezometers that
14 were emplaced in the following units:
15

--16-- (P)-=the Saddle MOuntainS Racalt,

->- (Q)--the silty-clayey sand to sandy-silty clay unit of the Ringold
l4- Formation,

i k(R)--the silty-sand-unit--of the Ringol1d Formadtion, aind

i3 - (S)--the gravelly-silty sand unit of the Ringold Formation.
24

h-e--piezometers were constructed with 2-inch diameter stainless steel
25 casing and screening. Sand filter packs were placed around each 20-slot

-screen ; -The interval between- piezometers-(P)-and (0) was sealed with
28 bentonite pellets and neat cement. All-other intervals-between piezometers
29 were sealed with bentonite slurry and bentonite pellets. A ball valve and
31 pres-sure gauge were installed on piezometer (P) to prevent it from flowing.
31
32 Water-bearing zones within the Ringold Formation were chosen for
33 completion of Welts 99-H3-2C-and Well- 199H-3--2ZC was completed

34 within the gravelly-silty sand unit of the Ringold Formation. The well was
-- baekfilied from its total depth (155 feet) to the completion zone with

36 bentonite slurry, bentonite pellets, and silica sand. A sand filter pack was
37 placed around the screened interval, and the well was sealed with bentonite
38 pellets, bentonite slurry, granular bentonite, and concrete. Well 199-M4-12C
39 -was also completed within-the gravelly-silty sand unit of the Ringold

- 4he Fwreat-n. -The 'n war harkfilled from its total- depth with -a betonite
-41 -slurry seal, bentonite pellet seal, and artificial sand pack. 8oth wells were
42 complatad usino 10-slot stainless steel screens.
43
44 The intermediate depth cluster wells (199-H3-2B, 199-H4-12B, and

-- 45 1-99-H4-158) -nmpietj4 t the top of the Ringoid Formation to -monitor-the
46 lower portion of the unconfined aquifer. The completion intervals were
47 shallower-than the anticinated depth (anproximately 60 feet), because of an
48 unconformi-ty between the Ringold and Hanford formations. The wells were
49 completed with 20-slot stainless steel screens.
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1 The-single -shallow-wells (199-H4-7, 199-H4-8, 199-H4-9, 199-H4-10,
199-H4-11, 199-H4-13, and 199H4-1&) and shallowcluster wells (199-H3-ZA,
199-H4-12A, and 199-H4-15A) were completed in the upper portion of the

4 unconfined aquifer. All but two of the shallow wells were completed with
r- 5- 015-4oot sections of 20-slot Screen. Wells 199-H4-8 and 199-H4-9 were
6 completed with 10-foot sections of 20-slot screening because of their short
7 water columns.
a
9 Phase III--Phase III began in 1987 and included the installation of three
10 additional shallow wells: 199-H4-16, 199-H4-17, and 199-H4-18. These wells

- 11 were installed--to further define-the contaminant-plume north and southeast of
12 the 183-H Basins. WelI specifications and installation protocol for these
13 wells were the same as those used for both the single and cluster shallow
14 wells in Phase II.

16 The Phase II and III wells were constructed and completed in accordance
r 7 with the well drilling specifications contained in Appendix I. Occasional

-- modificatlons-to-the-original well design-and locations were made as a result
14- of data collected during the drilling of the deep wells.

21j Well installation Protocol--All of the wells were drilled by the cable-
:22 too method. The protocelfol-Awed -for- wel-conistruction and completion
,23 included geologic sampling, analysis of groundwater chemistry, geophysical
24-- logging, aquifer testing, and installation of dedicated sampling equipment.
25 These activities are described in more detail in the following paragraphs.

-Geologic Sampling--During drilling-operations, geologic-samples were
collected at 5-foot intervals and at changes in formation lithology.

?' Sail moisture samples were collected above the water table when
30 drilling was done with a drive barrel. Each sample was characterized
31- by the well-site geologist and recorded on a drilling log. The
32 - coll-ection-and documentation of these samples were performed in
337acordanc ith-written s Selected samples were analyzed
14-- for the following:
35
36- - Grain size distribution (performed on all samples)
37
38 - Soil moisture content and soil moisture retention (performed on all
39 drive barrel samples collected above the water-table)
An

41 - Bulk density (performed on six to eight samples from each of the
42 three deep wells)
43
44 - Bulk porosity (calculated for the bulk density samples)
A e

4 - iydraul1c conductivity (performed on a total of three split-spoon
sailestfrm deep-ells 199-H4-12C and 199-H4-1EC).

49 The results of these analyses have been reported in the 183-H Solar
50 Evaporation Basins Final Status Post-Closure Permit Application

(Appendix E of DOE-RL 1988a).
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I -Groundwater Sampling Dur'n; DrilIinq--Groundwa.er samples were
2- col-lected from the Phase Imonitoring wells-as-drilling progressed.
3 Samples were collected approximately 5 feet below the static water
4 level or when a sufficient amount of water seeped into the hole.

5 A short period of time was a'Totted for sediment to settle out before
6 sampling. Samples also were collected from the water supplied for

7 drilling and from the flowing piezometer at Well 199-H4-15C prior to
8 capping.
9

10 All samples were collected using a Teflon bailer and were analyzed for
11 -selected--constituents by U.S. .Testing Company, Richland, Washington.
12 The raci1tq for these aroundwater samples were determined to be of

imited use. because sediment-in-the samples may have reacted with the

14 acid used for sample preparation, thus, increasing the dissolved
15 constituent concentrations. For this reason, similar samples were not
16 collected from the Phase III wells.

'17
* Geophysical Logging--Each new well was logged with geophysical probes

9 -following-completion. All of the wells were logged with natural
gamma- neutron- and density probes. The uncased interval within each
of the three deep wells was logged with a caliper probe.
A temperature probe was used in Well 199-H4-15C to help locate the top

f23 of the bentonite slurry seals during completion. Procedures for the

24 use of these probes- have been included in the Interim Characterization
25 Report for the Area Surrounding the 183-H Basins (Appendix C of
26 PNL 1987a) and the geophysical logs have been presented in Figures 9
27 through 24 of that same publication, as well as in the 183-H Solar
-- vaporation Basins i-na-status Post-Closure Permit Application
29 (Appendix B of DOE-RL 1988a).
in

31- *-- -Aquifer-Testing--Aquifer tests were performed on selected wells during
32 and after installation. The methods used and preliminary results
33 obtained have been described in the chapter entitled Hydrogeologic
34- Characterization of the 100-H Area of the Interim Characterization
35 Report (PNL 1986f). Final results have been reported in the
36 183-H Solar Evaporation Basins Final Status Post-Closure Permit
37 Application (Table E.11 of DOE-RL 1988a).

39 Sampling Pumps--Piston-type sampling pumps, with water intakes located
40 at the bottom of the pumps, were installed in 18 of the new wells.
41 The remaining well (199-H4-15C) has four piezometers installed and has
42 been dedicated to hydraulic head measurements; it has, therefore, not
43- been fitted with-a-pump. TableWHI-A-2 provides information on the
44 -- pmp int-ake-se-ttings and initial depth to water for each well.
45
46 III.A-2c. Upgradient and Downgradient Wells. Water level measurements have
47- - -provided -a good -description of the--general groundwater flow direction through
48 the 100-H Area. Also, water quality analyses to date have resulted in
49 reasonably conclusive evidence for defining the groundwater constituents that
50 are most indicative of contamination attributable to 183-H Basins. Based on
i --these criteria, the wells in the monitoring network have b-en grouped as
52 'follows (Liikala et al. 1988).
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199-H4-8 199-H4-15A 199-H4-17
199-H4-10 199-H4-15B

WU11 199-4-3 is located approximately 75 feet downgradient of the

---fac-i'Ut1y7gure MI A-1- -antd has exhibited the -hiahest -concentrations of
c-antaiinants a:sumd attr4ibutable to- the183-H Basins.

IiI;A-d. Watar Analysis. The foltowing discussion is a summary of
groundwater analyses for samples taken from the -183-H -monitoring network
duri-nTh the period June 1985 through October 1987, as reported in the
Geohydrologic Characteri zation -Report (Liikala e at. 1988) - This sumllary was
prepared fromdata collected through October 1987. Additional data obtained
between October 1987 and November 1989 do not significantly change the
qenaralizations made in that report. However, the concentration of
contaminants in the groundwater continue to show a general decrease with time.
Analytical data, along with quality control information, have been included in
quarterly progress reports that have been regularly sent to Ecology. A list
of thsz reports- has-been provided in Section III.A-2.

ii.A-2a). -Sumary of Analyticai Results. The groundwater
constituents monitored at the 183-H Basins monitoring network have been
grouped into the following general classes: contamination indicators,
drinking water standards, groundwater quality parameters, and site-specific
constituents for the 183-H Basins wastes. Since groundwater monitoring
started, the maximum -cotaminant-coocentrations for certain constituents have
been exceeded in at least sample. These constituents included coliform

bacteria, gross alpha, gross beta,-strotium-90 cadmiumchromium, mercury,
selenium, and nitrate; as well as the constituents in Appendix III of

-- esttctderand riCdeS- -from the-list -of -drinking water standards,
phenol from the groundwater quaTity parameters (40 CFR 265.92(b)(2)], and
most of the-constituents listed in WAC 173-303-9905 generally have not been
detected in-groundwater samples from- the 183-k Basins groundwater monitoring
network.
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Downaradient Wells, Within Flow Path Through the Basins
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Wells Not Located Directly in the 183-H Basins Flow
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1 For the following constituents, sufficient data have been available to
2 justify their use in characteriz'ns the contaminated groundwater in the
3 100-H Area:
A

5 * Contamination indicators: specific conductance, field pH, total
6 organic halides, and total organic carbon
7
8 * Drinking water standards: gross alpha, gross beta, radium, nitrate,
9 fluoride, filtered and unfiltered barium, and chromium
10
11 & Groundwater quality-parameters: sulfate, chloride, fil-tered and
12 unfiltered sodium, manganese, and iron
13

e4 -Site-specific constituents: chloroform, annonium, filtered and
15 unfiltered strontium, zinc, calcium, nickel, copper, vanadium,
16 aluminum, potassium, and magnesium
WI I- t .sIim

8 Of these constituents, nitrate, sodium, gross alpha, and gross beta have
I9 been aaod indicators of contamination in the groundwater due to activities at

,2'0 the 183-H Basins. Chromium also has been a good indicator, but it has
1 additional sources in the 100-H Area. Figure III.A-2 shows the concentrations

->22 of nitrate and chromium as a function of time in Well 199-H4-3. Since 1974,
Zz.23 this well has provided a continuous record of these constituents. The data

24 shown in Figure III.A-2 are presented as annual average values. Evidence for
25 leakage from Basin Number 1, during the period 1973 to 1978, is reflected by-
26 the major peak. Since the use of Basin Number 1 was stopped in mid-1978, the
27 levels of both these contaminants have shown long-term decreases. An
28 assessment of the potential environmental consequences of the 1973-1978
29 leakage period concluded that the environmental impact from the leakage was
30 negligible (Greager 1982).
31
32 Figures III.A-3 through III.A-7 show the concentration and variability
33 of all five of these indicator constituents as a function of time for the
34 period since June 1985 (when Pacific Northwest Laboratory began detailed
35 monitoring of the groundwater at the 100-H Area). Records for four of the
36 monitoring wells have shown that Wells 199-H4-3, 199-H4-4, and 199-H4-5 are
37 downgradient; and Well 199-H4-6 is upgradient. The figures represent data
38 that have been collected on a monthly basis. The distribution pattern for
19 chronrim (Figure HI.A-7) is influenced by sources in addition to the

4 1
-42 Between March and August 1986, about 20 constituents selected for further
43 investigation showed significant increases in Well 199-H4-3. These
44 concentration levels have not been repeated since that time. The plots shown
45 in-Figures III.A-3--through III.A-6 clearly indicate when this peak occurred.
46 Similar plots for specific conductance, barium, sulfate, strontium, calcium,
47 nickel, copper, and potassium have also revealed marked increases during this
48 particular time period (Liikala et al. 1988). Chromium (Figure III.A-7),
49 although it has not exhibited a concentration peak similar to the other
50 constituents, has remained above the maximum concentration limit of 50 parts
51 per billion for most of the wells in the groundwater monitoring network.
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Figure III.A-2. Annual Average Concentration of Nitrate and Chromium
(unfiltered samples! in Well-199-H43 During the Period 1974 Through 1988.
Data are from Pacific Northwest Laboratory's Hanford Groundwater Database.
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SFigure III.A-S. Gross Alpha Concentrations-in Pre-1985 Monitoring Wells in
2 -- the-Viciffity-ef 193-H Bas ins During the Period 6/85 to 12/88. Data are from
3 Pacific Northwest Laboratory's Hanford Groundwater Database, Constituent
4 Code 212.
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No-specul-ation as to the cause of the evated levels of 1832H indicator
2 constituents was presented in the Geohydrologic Characterization Report

(Liikala et al. 1988). Several possibilities are offered in the following
-4- paragraphs, although none of these possibilites -are conclusively supported by
5 existing data.
A
7 The mid-1986 peak in Well 199-H4-3 may have been associated with
8 fluctuatino water levels in the Columbia River, although probably not

-- 9- directly Water quality Constituents- in 100-H Area wells typically show a
10 negative correlation with-water levels in the well, i.e.', relatively high
11 -concentrations correlate with low-water levels. This is particularly true
12 for wells close to the Columbia River, where the influx of river water into
13 the river bank dilutes groundwater that is-flowing towards the river This
14- phenomenon is- an unlikely cadidate to fully -explain the mid-1986 peak in

- W-19--H4-3, s-ince the-peakoccurred at the same time that water levels in
16 the well were also high (refer to Figure III.A-8 in Section III.A-2d(2).
!7

ztYJ8 -. A.-second-poss-ib-iity-invlves-remobiliz-ationtf'contaminants that are
14 -- associated with- coLloidal-sized particles and stored in- thevadoasezone
20 beneath the basins (PNL 1987a, p. 66). As the water table rises, due to river
24r water influx ar-other seasonal influences, soluble contaminants in
U2 particulate form are dissolved, or contaminants are desorbed from the surface

-23 of fine-particles, and remobilized_ In the groundwatet. Data-rom th_ proposed
24 soilsalp t-- p---- [ hould help confirm or deny this pncsihility.
25
26f A third possi-tility is that -the mid'1986 -peak is associated with waste

cleanup operations that were being conducted about the same time (see
.:8 Section I.8-3). Between June and September 1985, sludge was removed from

-29 naSin Number andthe basin was decnntaminated; between July and
30 September 1986, sludge was also removed from Basin Number 2, a Hypalon liner
31- was installed, and all remaining liquids were transferred from Basins Numbers
32 3 and - to Bas n Number 2, During these operations, records of the liquid
33 volumes of wastes do not show any significant losses. Heavy equipment was
3A, worki-ng-in -and- arountd thet-basirs, anrd-may--ha-ve remobilized contaminants held
-3-5 - irrthe soils adjacent -to the basins by some phenomenon associated with the
36 increased load on the soil column.
37
Za The 198 peak is most apparent in Wl 199A4-3, whichW i a monitoring
39- well that- is most likely to detect leakage from the basins. Fluctuations in
40 nitrate concentration in that- well can be correlated with similar fluctuations
1' - n Well 199H444, which i-s -Ocated about 600 feet dnradient. If the

42 correlation is valid, a time lag of 1 to 3 months is present. This-suggests a
43 groundwater travel time-between these two wells that is faster than that
44 estimated by modeling water levels in the 100-H Area (see Section III.A-2e,
45 Groundwater Flow Paths and Travel Times). Also, the greatest time lag occurs
46 when the river levels are highest, i.e., when the water table gradient is
47 lowest.
48
49 -.riadditionto-the constituer.tg-- -icrussed previously, which are good
50 indicators of contamination attributable to the 183-H Basins, several others
1 can also be used. They are total organic carbon, radium, fluoride,
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1 chloroform, and magnesium. Alkalinity, pH, and total organic halogen are
2 useful for geochemical modeling.
3
4 While most of the constituents that have been detected in the monitoring
5 network have exhibited a-large degree of variability, some have shown very
6 ittle-variability.--These constituents include: coliform bacteria, filtered
7 and unfiltered cadmium, silver, arsenic, mercury, selenium, lead, beryllium,
- phosphate, 1,1,1-trichloroetLane, perchloroethylene, thallium,
9 bis(2-ethylexyl) phthalate, total carbon, total dissolved solids, cobalt-60,

10 strontlum-90. and uranium.- These constituents are either-not indicative of
11 contamination attributable to the 183-H Basin, or the existing data are too
12 limited for conclusive statements. A short summary for each of these
13 cons1iLuentS IS ds rOllOws:

14
is * Cadmium--sporadically-has been reported in several wells usually at
- or-nea the A+etion limit of 2 parts per billion

14-- a- -I-l-er=-hs--be-en ,.onra onre in well 19-H14-1

2 . Arsenic--consistently has been reported in several wells near the
1'3-h as tLerelss jt.. above- the detection lifiti of _pcartsper

22 billion

2-4 M*--ercury--has been-reported in several wells in July 1985 but
25 otherwise below-the detection limit-of -0:1 parts per billiun
26
-7 Sel-enium-thas been reported in Wells 199-H4-5 (twice) and 199-H4-9

-30- *-Lead--sporadically has been reported in several wells, usually at or
31 near the detection limit of 5 parts per billion

33 * Beryllium--has been reported twice at the detection limit of 5 parts
34 per billion
35
36 * Phosphate--has been reported once above the detection limit of
37 1,000 parts per billion
"0

39 * i,Ll-Trichloroethane--sporadically has been reported in several
A-f1

V WClls

41
42- Percaroethylene sporadicany has hoen reported in several wells
43
44 e Thallium--has been-reported once above the detection limit of
45 10 parts per billion in the initial sampling in June 1985
A&
49
47 * Bis(2-Ethylexyl) phthalate--has been reported once above the48 detection limit of 1A parts perb18 dtec~un lfi1.1U IU L ~ U II lull
49
50 * Total carbon--initially was reported in October 1987
51
52 . Total dissolved sol-ids--initially was-reported in October 1987
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Cobalt-60--limited data, mostly has beer ess than counting error

4 * Strontium-90--limited data, has been near 1 picocuries per liter
S(pj.I/Lj cAptLt UiIe VaIUe

W

XZ7r -, tgntirrIi uA,1fln
t iu W25 analyzed in March 1988.

8
9 The remaining constituents in the total list of analyses do not appear to

-- bayvebeer&.ind-iatvtsfarumidwater-contamination attributable-to the
11 183-H Racinc and arc as follows:

13 . Manganese--concentrations in Well 199-H4-3 have been lower than in
14 background Well 199-H4-6
is

-Iron--concentrations have been lower during the '1986 peak'

* Chloride--no discernible increase in concentrations over background

40 * Zinc--concentrations have been lower than background

22 * Vanadium--no discernible increase in concentrations over background

f+- . Aluminum--concentrations have been lower during the '1986 peak'
25
26 * Ammonium--concentrations have been generally less than background.

1.A-2d(2). Statistical Evaluations. The 183-H Groundwater Compliance
9.s Monitoring Program was established in June 1985 because dangerous waste
30 constituents were believed to have entered -the-groundwater beneath the
31- 183-H Basins. Based on data collected between June 1985 and October 1987, and
32 guidance provided in WAC 173-303-645, the following four statistical
3 ev-al uations have been ,4rorcd

34,
35 ------ Background Levels--Monthly-groundwater monitoring data from 1987 for
36- upgradient Wells 199-H3-2A, 199-H4-6, and 199-H4-7 have been used to calculate
37 ---background values for-selected indicator constituents for the 183-H Basins
38 (Liikala et al. 1988, p. 123-124). The results are shown in Table III.A-3,
39- along with a comparison of background levels for the 183-H Basins relative to
40 the Hanford Site.

42 Tha data for these calculations have been pooled as though each were a
L ~r"d--sample.- Theiatluenceanf seasonal changes, due to fluctuations in
44-- -river level-, on these values has been minimal relitive to the influence on
45 Wel14-199-H4-3,-because of the--increased di stance-from-the river. A high
46 -degree-of spatial variability has been present in the data, as shown by the
47 plu-s-and-wtnus ranges;-in-the comparison with- Hanford Site background. In
-48--- general--the-background concentrations of chromium and nitrate in the wells
49 upgradient of the 183-H Basins have been higher than background
50-- concentrations elsewhere on the Hanford Site; i.e., indicating other sources
' far these constituents.
4
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1 Table-III 4A-3.- Background-Concentrations For 183-H Basins.

3 Number of Standard Variation
_ Constituent Units samples Average deviation coefficient

5
- Nltrate ppb __32 _ 28,740 9,290 32.3
7 Sodium&- ppb 32 15,940 5,872 36.8
8 Gross alpha pCi/L 32 2.35 1.23 52.5
9 Gross beta pCi/L 32 8.55 4.53 53.0

10 Chroatuma ppb 32 71.3 44.2 62.0
11 pH (Field) -- 31 7.542 0.4137 5.5
12 Total organic
13 carbon ppb 31 62.15 38.73 62.3
14

6 Comparison With Hanford Site Background Values:

I18 -Cnstituient 183-H Basins franae Hanford Siteb
_'19

c.20 Nitrate 28,740 + 19,000 500 to 2,000
21 Sodiuma 15,940 + 6,000 20,500 ± 6,700
22 Gross alpha 2.35 £1.40 2.54 1.4

i 23 Gross beta 8.55 ± 1.70 19 + 12
24 Chromiuma 71.3 ± 74 < 10

25 a Filtered prior to analysis.
- 7b (Jacnuish and Mitrhe11 IS9).
28 Note: Backgrouni -values for 183-H aasins were calculated using
29 monthly monitoring results for 1987 fromWells_199-H3-2A,
.30 199-H4-6, and 199-H4-7 (Liikala et al. 1988, p. 123-124).
31
32
33
34 - ecative Statist-cs- scriptive- stattstic& have han calculated for

---t-he68 constituents that had at least one value above the detection limit to
36 determine the variability in the data for the sampling peridd June 1985
37 -through-ctober 1987 (L44kala et al -191A_ p 113-114). These statistics
38 have included: the maximum, median, minimum, range, mean, standard deviation,
39 and coefficient of variation.
40
41 The standard deviations and coefficients of variation have been
42 relatively large for a number of constituents and wells. Several of these
43 constituents have been changing significantly with time (either increasing or
44 decreasing). The concentrations also have been changing significantly with
45 the water levels in the wells (discussed under Linear Regression Analyses).
46
47 Cluster Well Stat istics -- Descriptive- statistics for the- three cluster
48 well locations have been reviewed individually to determine statistical
49-- dtffereices it constituent concentrations wit hdeptW CLiikala et al .388,
50 p. 114). The fo-l-owing observations have been made from these data.
5i
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1 Aluminum, -ammonium, iro-n, and vanadium have generally been detected
only in the deep wells (199-H3-2C and 199-H4-12C).

Barium concentrations have been lowest in the deep wells and highest
the intermediate wells- (199-42-2, 199-H4-12B, and 199-H4-15B).

6
7 Calcium, chromium, strontium, and sulfate concentrations have been
8 lowest in the deep wells and the same in the shallow Wells 199-H3-2A,
9 199H4-12A, and 199-H4-15A; and intermediate wells.
10

S---Ch-ioride has the- -arest-mean but lowest median in the deep wils.
12 No differences have occurred in the shallow and intermediate wells.
13
14 * Chloroform has not often been detected in the deep wells.

16 * Gross alpha and gross beta concentrations have decreased with depth in
Welis-99-H4-12A. 19414-2&, and 199-412C- §Thes~e-nstituents have

_1 -been below drinkingweer 5tandards at- the other cluster well
locations.

* anqanese has .aenerally__beendetected only in the intermediate and

24- -Nitrate concentrations and specific conductance have decreased with
25 .,+k

--Potassium-and zinc concentrations have increased with depth.

2-9 , Sodium concentrations have been highly variable in the deep wells.
30
3-1- Linear Regression Analyses--A series of simple and multiple linear
32 regression analyses have been performed to determine if the chemical
3 constituents in the wells were changing with time and water table elevation
34. (Liikala et al. 1988, p. 115-121). The constituents have been chosen for
35 analysis on the basis of their concentrations having been routinely reported
36- as having been above detection limits in all the wells, with the exception of
37 chloroform and chromium. Analyses were performed for the period June 1985

8 through October 1987 using 18 chemical constituents in 20 of the network
39 wells, as ekon..,n ow
40

-Chemical Constituents Used for Linear Rearession

43 Gross alpha Specific conductance
44 Gross beta filtered magnqium

- Filtered barium - Unfi tered magnesium
4Iileredubrium Nitrate

47 Filtered calcium Filtered potassium
48 - Chlnroform U-nfitered potassium
49 Chloride Filtered sodium
t- -Filtered-chromium I UnfILMY-"U oII 1ium

Unfiltered chromium Sulfate
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i Wells Used for Linear Regression
2
3 199-H3-1 (pre- and post-9/1/86) 199-H4-9
4 199-H3-2A 199-H4-10

6 199-H3-2C 199-H4-12A
7 199-H4-3 (pre- and post-9/1/86) 199-H4-12B

100-UA-A I...nA nne+..O/1/Q6A .i-u ( = ad U -/ ) 199-H4-12C
9 199-H4-5 (pre- and post-9/1/86) 199-H4-13

10 199-H4-6 (Pre- and post-9/1/86) 199-H4-14
l? 199-4-7 199-H4-15A
12 199-H4-8 199-H4-158
13
14 Wells 199-H3-1, 199-H4-1, 199-H4-4, Ig9-H4-S, and 199-H4-6 have been
15 divided into two time periods (pre- and post-September 1, 1986: '1986 peak')

because of the significant change in concentration levels that have occurred
17 in Well 199-H4-3 at this time. Prior to September 1, 1986, concentrations of

-18-- all chemical-constituents in this well were increasing with time and with
19 increases in-the water table elevation (Figure III.A-8 and III.A-9). However,
20 after September 1, 1986, these concentrations have had neither statistically
21 iAignifieantncreases nor decreases with-time, nor with-changes in the water
-22 table elevation.

6x 23
24 Several wells along theColumbia River have been affected by changes in
25 water-table elevation. Most of the chemical constituents in Wells 199-H4-4
76 (Figures tIi.A-10and 1iT.A-11) 199-N4-0; 199-H4-12A, and iST-H4-122 have
* - icnifi y i ecreasewasttwxcreasez wRtPr tahis el tion.
28
29 Concentrations of chemical constituents in several upgradient wells have
30 -- also been significantly affected by changes in water table elevation.

-3-1 Concentrations in -Well l-1fH34-h-ave decresed--stgnficantly with increases in
_32 thetwater-table elevation. Most-of-the-chemical-constituents in W61ls

33 199-H3-2A and 199-H3-2B have significantly increased with increases in the
23 -- water table elevation. Well 199-H4-6 has shown no consistent effects. Well

35 199-H4-7 has had significant increases in chemical concentrations when the
36 water table elevation increased. All of the chemical constituents in Well
37 199-H4-6 (pre-) have been -increasing significantly with time, except
38 chloroform, which has been significantly decreasing. After September 1, 1986,
-9 __ gross beta, rhin..inrm, cLiut, specific conductance, gross alpha, and
40--- sulfate have-no-longer- significantly b-n in-r-asing.
41
42 Other wells located adjacent to the 183-H Basins [Wells 199-H4-3 (post-),
43 199-H4-5(post-), 199-H4-8, 199-H4-9, and 199-H4-14] have had almost no
44 significant effects caused by changes in the water table elevation. Wells
45 199-H3-2C and 199-H4-12C have had only a few chemical constituents affected by
46 the water-table elevation. __However, -most of-the constituents in these wells
47 have been significantly decreasing over time.
48

J! ILA-ie -Extent of Contamination. The following sections describe the
50 distribution of contaminants that have been attributed to the 183-H Basins.
51 The -horizontal -motion of groundwater flow in the uppermost aquifer
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Hanford Groundwater Database, Constituent Code H24 (filtered samples); figure
is redrafted from Liikala et al. (1988, Figure_62)
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_I ise., along the-water-table) also is described from water level data, and
---?----from the results of modelinq studies. The extent of contamination in the

--- vadose -zone- and the processes that transported the contaminants to the
4 groundwater are not well known. The results of the soil sampling
5 (Section I.B-4c) will enhance understanding these processes.
6
7 IU.A-2e(I). Concentration Levels and Horizontal Distribution. The
8 concentration levels and horizontal distributions of contamination are shown
9 by data-coTlected after January 1, 1987. The clearest indicators of

10 contamination attributable to the 183-H Basins have been nitrate, sodium,
11 gross alpha, and gross beta (Figures III.A-12 to III.A-15). Hi-ghest
12 concentrations have been measured in Wells 199-H4-3 and 199-H4-9, located
13---- -immediately dawngradient of the 183-H Basins, and in Wells 199-H4-4 and

S 1-99-4--12, -located-between -the-basins -and the Columbia River.
is
16 Specific conductance shows the same general distribution as nitrate,
7I sodium, gross alpha, and gross beta. Other contaminants that had been

present in the 183-H Basins, have-beerdetected in Well 199-H4-3, but
-typically have been below detection limits in wellsfurther downgradient.

cAO2n These have included copper, nickel, and fluoride.

- -Grass beta contamination also has beenvident in Wells i99-H4-11 and
23 199-H4-13, and, to a lesser extent, in Wells 199-H4-16 and 199-H4-18. These
24-- concentrations have not correlated with the distribution of the other major
25 contaminants that have been attributable to the 183-H Basins, and may have

2 been-themsuitz# parstsopeltioni- practicesat the-107-Retentiun Basin.

Chromium concentrations- (Figure 4II.A-16- -generally have been found above
:9-,. the maximum concentration limit in all but four wells in the network. These
S--toncentrations- have-not correlated with the distribution of the other major

31- contaminants attributable to the 183-H Basins. Other potential sources of
32 chromium from inactive facilities in the vicinity of the 183-H Basins have

-been idertifi-ed ad-I avbe cn d aScu-sSed in the 173-- Solar Evaporatton Basins
j3- Final Status Post-Closure Permit Application_(Section 1.8 of DOE 1988). Most
3- ofrthe major constituents that have not had contamination distributions36 r o oinusly att ributable to- the3-If Basins (e.g., magnesium, sulfate,
37 - potassium, and calcium) have shown generally lower values in wells to the
38 south and southeast of the 183-H- Basins in comparison to those to the north or.
39 east.
40
41 IIi.A-2e(2). Groundwater Flow in the Unconfined Aquifer. Water table
42-- maps for the 1 H Area corresponding to low (September 1987), mean
43 - December 1986)QAan7hflay 1 r7 l umhia River stages are shown in
44 Figures III.A-17 through III.A-19, respectively. As indicated in these
45 figures, groundwater flow has been generally northeast and east toward the
46 Columbia River. The highest water table gradient across the site, about
4- -- 008 feetper foot F-i-ure -II.A-17), has occurred during low-river stage;
48 and conversely, the lowest gradient, about 0.0005 feet per foot
49 (Figure III.A-19), has occurred at the high river stage. During periods of
-50 high stage, the hydraulic gradient to the river has been reversed temporarily

aVthe way to the 1834 Basins as water-from the-Columbia River has
-nfiltrated-the unconfined-aquifer--as-bank-storage.-- During these periods,

T T T 'I
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Figure IH.A-12. Horizontal Distribution of Nitrate Concentrations.
Maximum values between January and October 1987 are plotted. Well clusters
are ordered left to right: upper, middle and lower. Data are from Pacific
Northwest Laboratory's Hanford Groundwater Database; figure is from Liikala
et al. (1988, Figure 75).
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Northwest Laboratory's -Hanford Groundwater Database; figure is from Liikala
et al. (1988, Figure 76).

111-33



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

Gross Alpha
3.1

4 - 2.3/21
3.9

U21Q
13.2 I x4.2 43

26-.0

2.9q: 3 1

- 3.3

Groundwatr Rw 2. 2.7

- / - Wealustars :- Lw

Figure III.A-14. Horizontal Distribution of Gross Alpha Concentrations.
2 Maximum values between January and October 1987 are plotted. Well clusters

are -Grdm 1; oft-o rnt:- c rr; -idddi8--and ITr-- Data-are-from Pacific
4 Northwest Laboratory's Hanford Groundwater Database; figure is from Liikala
5 et al. (1988, Figure 77).
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-Flgure II.A-16.- Horizontal Distribution of Chromium Concentrations. Maximum
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ordered left to right: upper, middle and lower. Data are from Pacific
Northwest Laboratory's Hanford Groundwater Database: figure is from Liikala
et al. (1988, Figure 82).
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Figure III.A-18. Water Table Map for the 100-H Area During
2 Mean Columbia River Levels (Liikala et al. 1988, Figure 40).
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1 contaminant concentrations have generally decreased due to dilution by river
2 water.
3
4 In the past, CoTumbia River water level data have been collected from the

Hanford-Site Generating Plant at the 1-0- Area and,- since- August -1988, at
6 the 100-H Area just north of the 183-H Basins (river recording station).

- -Prt a -Auguvt- 988;i -verstage-vahie-fz_-ta 100-HrAmnn , ataumd
8 to increase at the same rate as those measured at the 100-N Area. A set
9 timelag has-been used to adjust for the distance between the areas, In

1' August_988,=a contiTms river-stage recrder was inStalled adjacent to the
11 100-H facilities (PNL 1988, p. 23 to 42).
12
13 In Figure -ii.A-20, derived 100-H Area river level data have been plotted
14 along with the water level measurements taken at the 100-H wells. The wells
15 are plotted relative to their distance from the Columbia River. Changes in

r16 water table elevation in all wells correspond to changes in river stage, and
-17 those wells located nearest the river have shown the greatest fluctuations.

. 8 Because the unconfined aquifer is-hydrauitcally connected to the Columbia
9 River, groundwater flow direction also has been affected by the river's level.

N- III.A-2e(3). Contaminant Plume Description. The horizontal
22 distributions of nitrate, filtered sodium, gross alpha, and gross beta are

showr-in Fi4U .I I.A*21 through III.A-24. These constituents have been
-i 24 _idettified _as the clearest indicators of contamination attributable to the
25 183-H Basins (see Section A-2d, Water Analysis). Since the level of the
26 Columbia River has directly influenced the concentration of constituents in
27 groundwater nearest the river (i.e., generally concentrations increase with

-28 decreased--river levels), distribution data have--been shown for lOw-river
29 stage. This has provided an indication of the maximum extent of contaminant
30 plumes. Additional distribution plots for other river stages have been
31 presented in Liikala et al. (1988, Figures 63 to 74).

32

33 In general -WeTis 199-H4-3, 199-H4-4, 199-1H4-9, and- 199-H4-12A have shown
34 the highest indicator concentrations for all three river level stages. In
35- -addition3 the basic shape and location of the plumes for-a particular river
36 stage have been similar for most of the constituents found in these wells.
37 Gross beta contamination also has been evident in Wells 199-H4-11 and
38 199-H4-13 and, to a lesser extent,- in Wells 199-H4-16 and 199-H4-18. These
39 levels of gross beta have not correlated with the distribution of the other
40 major contaminants assumed attributable to the 183-H Basins, and may have been
41- associated with past operational Practices at the 107-H Retention Basin
42 (Figure III.A-24).
43
44 Chromium concentrations have not exhibited the same pattern as the other
45 major contaminants attributable to the 183-H Basins (Figure III.A-25). Four
46 other potential sources of chromium from inactive waste disposal facilities at
47 the 100-H Area have been identified. These other facilities, 116-H-1,
48 116-H-2, 116-H-3, and 116-H-4 (Figure -IH.A-26; copy of Figure B.2,
49 e13-H Sotar Evaporation-Basin FinaV-StatusPost-Closure Permit Application),
50 have received high concentrations of sodium dichromate. Further studies of
51 chromium distribution are needed to discriminate the contaminant contributions
52 of each facility.
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I Figure III.A-20. Relative Water Levels in the Columbia River and 100-H Area
Monitoring Wells During the Period 6/85 to 2/88. Wells traces are arranged

-------relative to distance from river. Vertical scale is in one-foot incrementsA (Liik la t al. 1988, Figure 38).
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2 Levels, September 1987 (Liikala et al. 1988, Figure 63). The .
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Figure III.A-22. Filtered Sodium Concentrations During Low
Columbia -River evels, September 1987 (Li ikala et al. 1988,
Figure 66).
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Fbicure iii.A-Z3. _Grass Alpha Concentrations During Low Columbia River
levels;- Setember 1987-lti-ikala et al. 1988, Figure 69). Maximum
limit of the drinking water standard is 15 picocuries per liter.
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Figure III.A-24. Grass Beta Concentrations During Low Columbia River Levels,
____-- OV t ru ± - 1k1a et al. 1988,-Figure72 Maximum limit-for drinking
water standard is 50 picocuries per liter.
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1 I!i.A-2e(4). Groundwater Flow Paths and Travel Times. A pathline
2 analysis has been performed to estimate the flow paths and travel times of
3 nonattenuated contaminants in the groundwater beneath the 183-H Basins
4 1 -.iika-a-eta. 1a9'8, p. -TS4-58).-These pathiines have been estimated with
5 a groundwater flow model of the- area near- the- 183-N- Basins. -- The- ana-lysi s have
6 considered simulated groundwater flow in the unconfined aquifer under the
7 effects of transient Columbia River stage. The modeling was completed using
8 the Coupled-Fluid1 Energy, and Solute Transport computer code (Gupta, et al.
9 1982).- The model-for-the--unconfined aquifer-underlying the-100-H Area

10 consisted of a two-dimensional area with varying thickness. The bottom of the
11 aquifer was assumed to have been the top of the Ringold Formation, and was
12 defined by interpolating the contact elevations obtained from drilling logs.
13 The thickness of the aquifer was defined as the vertical distance from the
14- -bottom-of-the aquifer to-the -water table.
is
Z-- The northern and southern boundaries for the model were assumed to have

narn n-flow boundaries, because they were parallel to streamlines defined by
the -direction of regional groundwater flow. The western boundary was outside

As -of-the-region estimated to have been influenced by the river level
La0 fluctuations and was implemented as a fixed head boundary. The eastern

; boundary was the Columbia River and was implemented as a time-varying
- -prescribed head boundary. This boundary was changed each time step to

43 1simuIate the fluctuations in river stage. No areal recharge was assumed to
24 enter the model; therefore, the water table fluctuations resulted entirely
25 fromchanges in river level. Initial conditions assumed a steady-state water
26 table surface, as were calculated by the Coupled Fluid, Energy, and Solute
27 Transport, using the river level from the first week of September 1986.
2C
29 A total of eight pathlines were simulated, with starting locations in the
30 unconfined aquifer directly beneath the 183-H Basins. The pathlines were
31 continued until they reached the Columbia River. The maximum travel time had
32 b-been based an pre-vious mode ing resuLts reported in -the-Interim
f3 Characterization Report--for the Area Surrounding-the183-H Basins (PNL 1987f),
34 which was estimated to be approximately 5 years. Therefore, a transient
35 simulation of groundwater flow spanning 6 years had been used to allow all the136 pathlines-to reach the river. A 6-year digitized record of Columbia River
37 stages had not been available for the 100-H Area; therefore, because of the
38 time frame involved for the pathlines, groundwater flow was modeled using a
39 yearly cycle of river level fluctuations. The river level data from
40 September 1986 to September 1987 were assumed to have been representative for
41 a yearly river staqe ycle, These data-were repeated-osmul ate the-6-year

43
44 The travel times and distances for these simulated pathlines are shown in
45 Table III.A-4. The travel times have ranged from 1.2 to 4.1 years, while the
46 distances traveled have ranged from 607 to 1,357 feet. The spread in times
47 and distances traveled-have reflected the variable flow paths resulting from
48 changes in the water table; that, ii turn, have beencaused by the fluctuating
49 river stage. A spread of 173 feet has been observed for the locations where
50 the fInw paths ewteredtho - - .as- estimated that most of the other
51- pathlines, originating from the same-area, would have reached the river within

nliS spread, under the same transient conditions.
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3 taeraae travel time was_ .8 years, and the average distance traveled
was 1,003 feet. The average seepage velocity based on the travel times and
ntvti dtstcez associatewith the flow pzths was I foot per day. The actual
flow velocities had varied considerably, especially near the river; because of
changes in hydraulic properties and hydraulic gradients that were caused by
tflAuctuating river level.

Table III.A-4. Travel Time for Contaminants Moving with
Groundwater Near the Top of the Unconfined Aquifer

Between the 183-H Basins and the Columbia River,

Travel time
-(yearl

2
3
4

6
7
8

Average:

4.09
3.02
1.24
3.53

2.06
4.01

2.81

Travel time
(days) .

1,494
1.105

452
1,289

77 I

752
1,465

877

1,026

Distance
(feet-)

,291
974
607

1,133
827
996

1,357
_842

1,003

Average
Velocity

(feet/davi

0.86
0.88
1.34
0.88
1.07
1.33
0.93
0.96

1.03

The simulated pathilnes have beengrouped into a simulated contaminant
ptume (Higure _III.A27' This plume nas-geerally been consistent with:
(i) observed contaminant migration attributed to the 183-H Basins
seefigures 11 .A-Z-I ttrough i. A-24), and-12) groundwater flowdirection

indicatedi-by the water table maps (see Figure III.A-17 through III.A-19).
The results have indicated that Wells 199-H4-3, 199-H4-9, 199-H4-12A,
I OAJ4.I2n and 199-H4-12C are located directly within the flow path related
to the 183-H Basins.

TII.A-2f_ Groundwater Quality Assessment Plan and Results, The groundwater
quality assessment plan for the 183-H Basins has been submitted in
September 1986 under- the title Revised Groundwater Monitoring Compliance Plan
for the 123-4 Svlarfvaporationuitasins 4PNL 1986b) .Only a few modifications
to the original plan have been required during the construction of the
Phase -ii and -i monitorinq wells, -mostly due to-fi-eld conditions--encountered
durino drillin.

-- - . 1..7

The results from implementing this p-an include 19 new monitoring wells
that have significantly refined the geologic information for the 100-H Area,
and improved the understanding of the extent and migration of contaminants
tram tHe 183=U Basins.
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Figure III.A-27. Simulated Contaminant Plume Based on Modeling Water Level
Data to Estimate Groundwater Flow. Computer-derived flow paths for eight
contaminant particles in the groundwater converge to form a plume (shaded
area) that migrates toward the Columbia River (Liikala et al. 1980,
Figure 90).
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1 Summary of Principal Results--The following summary has been taken
-2 veratim frVm Pacific Northwest Laboratory's Geohydrologic Characterization of

the Area Surrounding the 183-H So7ar Evaporation Basins (pages 159-162 of
4 Liikala et al, 1988).
5

7
_ . The i1ephant oitanMember of the_ Saddle Mountains Basalt Formation
9 is the toomost basalt flow in the 100-H Area.
10
11 * The sediments of the Ringold Formation beneath the 100-H Area were
-§ -characttrized as I-ec-titoitype- I consisting of-predominantly sands,

-13 silts,- and clays. Thisrforatiorr was subdivided into three principal
14 ithologic units, including the silty- clayey sand to sandy silty clay,
15 silty sand, and gravelly silty sand.
'C

%7 The top of the Ringold Formation is an erosional unconformity, with
ak tievtions--Thcated -to-the -east and northtast of-_ he -I I 0asins.

n 9'
20 * The Hanford formation at the 100-H Area has been severely modified by

nast operational and waste management activities. Backfill aterials
22, were often indistinguishable from the in situ gravels and sands,

resulting in this formation being treated as a single silty sandy
24. gravel unit.

___ Hvdroog~y
7- s1 ___ ___ ___

S -e-U-prinnipa1. 1 ydrAstrati graphic units were defined beneath the
2 -- 100-HArea.--inclhding the lower confined aquifer, upper confined
30 aquifer, silty sand and gravelly silty sand units, saturated sediments
31-- of the Hanford formation, and unsaturated sediments of the Hanford
32 formation.

34, Testing of piezometers (Q) and (R) in Well 199-H4-15C may have
35- altered the integrity of the bentonite seals adjacent to their
36 screened intervals. Observations of the piezometer for several years

-37 - may-be necessary to determine if the annulus reseals.
38
39 The unconfined-aquifer occurs within the Hanford formation and ranges

n--thi-cknes-s--from -3 -to--15-feet--This variation is a result of the
41 - erosional -unconformity at the contact between the Hanford formation

__42 mnd Rig _ Fnrmat ions and the-ariation in the water table.
43
44 * Groundwater flow in the 100-H Area is generally northeast and east
45- toward -the-Columbia River. Changes in water table elevation in all
46 wells correspond to changes in river stage.

4 Variability in auifer testjg results-for the unnfine aquife
_4 -- indicates that this aquifer is heterogeneous at the 100-H Area.
DUL
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2
3 * Sampling of waste material from Basin Number 1 indicates a wide
4 variabilityin chemical composition among sampling-locations, as a

-5 resullt of the formation of s-everal-soIid and si-urry-iike layers.
6.
7 - Sampling-of waste material from Basin Number 2 indicates this

Zaterat -s -redo.fIatly a sodium nitrate solution.
9

10 * Analytical results- from the wastes contained in Basin Numbers 1 and 2
--iI - - Identifted chromium, technetium, sodium, uranium, fluoride, nitrate,

-- 2 - ----and-sulfate-as potential groundwater contaminants associated with the
13 -183-H Basins.
14
15 * Retardation factors (in groundwater) for nitrate, chromium, sodium,
16  copper, fluoride, sulfate, and nickel indicate that these constituents
A7 are essentially nonattenuated.
_18
*9 Groundwater Monitoring
U

* Background values for nitrate and chromium in the upgradient wells
S22 near the 183-H Basins were higher than the background values for the

&-23 Hanford Site, indicating other contaminant sources of these
- 24 constituents located upgradient of the facility.

25
26 * Groundwater monitoring results revealed that concentrations of
27 approximately 20 constituents showed very marked increases in the

point of compliance, Well 199-H4-3, between April and August 1986.
29 ---Concentrations-of-this-magnitude-have-not been repeated since that
30 time.

- 31

3-2-- *--Nitrate, sodium, gross alpha, and gross beta were identified as the
33 clearest indicators -of groundwater contamination attributable to the
34 183-H Basins.
35
36 * In-general,-Wells--199-H4-3, 199-H4-4, 199-H4-9, and 199-H4-12A show
37 the highest constituent concentrations. These concentrations are
38 affected by- variations- in--Columbia Rtver--stage,---increasing during
39 periods of low-river stage and decreasing during periods of high
40 river stage.
41
42 * Gross beta concentrations near the 107-H Retention Basin do not
43- - corre-late-with-the di-stribut-ion--of tie-oter-major contaminants
44 attributable to the 183-H Basins, and may be a result of past
-45 operational practices at this facility.
46
47 *Chromium concentrations do not correlate with the distribution of the
+48 § other-major -contaminants -attributabe to the 183-H Basins- Four other
49- potential sources of chromium from inactive waste disposal facilities
50 atthe_100-H Area have-been identified.
51

T T T-E;
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. Concentrations of nitrate, gross alpha, gross beta, and chromium in
--- --Wells 199-14-12A, 199-H4-2b, and 199=H4-12C suggest that the extent

3 of contamination for these constituents is limited at depth.
4
5 . Standard deviations and coefficients of variation are relatively
6 --- large for a number of constituents and wells. Concentrations of

--7- several of these constituents are changing significantly with time
8 and water table elevation.
A

10 Groundwater Modeling
U 1
12 * Pathline analysis results estimated a range of travel times from
3 1.2 to 4.1 years and an average distance of 1,003 feet from the

-- 14- 183-H Basins to the Columbia River. The average seepage velocity,
15 based on the travel times and total distances associated with the flow

paths, is 1 foot per day.
A7

, . The-simulated pathlines are generally consistent with observed--- -cOlt-ainatiofl migration attributable to the 183-H Basins and
0 _groundwater flow direction.

i2 -- II.A-2g. -Mon-I-toring P-an--Proposed to--be -Conducted Until issuance of Final
23 Status Post-Closure Permit. The groundwater monitoring network currently
24 in place around the 183-H Basins is described in Section tII.A-2b. A
2z- --- detngination of which wells are upgradient, downgradient, or not in the

contaminant plume attributed to 183-H Basins is presented in Section III.A-2c.
Seetion--IILA--d- describes--the results of Water quality analyses conducted to

8 date, i-sts--t-he const-i-t-uent-s-measured, and identifies the indicators of
29 contamination for 183-H Basins. This groundwater monitoring program will
30 continue throughout-the closure/post-closure period. Groundwater remediation
31 will be addressed in the forthcoming revision of the 183-H Basins Final
32 Status Post-Closure Permit App7ication.
33

_T_ following paragraphs outline the sampling schedule, sample analyses
35 to be conducted, groundwater monitoring program procedures, and statistical
36 procedures to be used.
37
38 The sampling schedule for October 1989 through September 1990 is shown in
3-9- Table III.A-5. The number of wells to be sampled, the sampling frequency, and
4u the list of constituents to be analyzed are all subject to change, pending
S r1esuits of continuing monitoring and characterization activities at the
42- facility. - Wells 199-H3-2A, -199-H4-3, -199-H4-4, 199-H4-5, 199-H4-6, 199-H4-9,
43 199-H4-12A, 199-H4-128, 199-H4-12C, and 199-H4-18 are being sampled on a

A -- 1.- 1- L- 4  .. t ± A j j *A L_ at asznld4-a M11JU1 Juerlyaai urtu -c1s0r M ct ties i odtddad - -nnthe s-
45 closure period, in accordance with WAC- 17-3-303-645(10) (d). Sampling of the
46 other 13 wells in the 100-H Area groundwater monitoring network will be
47 conducted annually. Sampling of several wells will increase to a monthly

-- reqcy dtjidng selecA field closure activities.
49

II1.A-2o(). Sample-Analysis Plan. The standard list of analyses
initially-cnducted on the 183-H Basins groundwater-samples-is given in Table
III.A-6. These analyses include the primary drinking water standards,

09/12-5/90 3:23pm111-53
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Table III.A-5. Groundwater Sampling Schedule For
Evaporation Basins, Year 1990.

1
2

4

6
7
8
9
10
11
12
13
14
15

P9

26

27
28
29
30

31
32
-2

35
36
37

38
39

40

31

42
43

j r

-6-47
45

- -47-48

50
51

OCT NOV DEC JAN FEB MAR APR

X X X
XRV
X

XR A A X A A X
X A A X A A X
X XR X
X X X

x
X

X A A X A A X
X

1io-&n- I
199-3- 2A
199-H3- 28
199-H3- 2C
199-H4- 3
199-H4- 4
199-H4- 5
199-H4- 6
199-H4- 7
199-H4- 8
199-H4- 9
199-H4-10
199-H4-11
199-H4-12A
199-H4-128

199-H4 13
199-H4-14
199-H4-15A
199-H4-15B
199-H4-16
-19-H44-17
199-H4-18

X
X
X

X

X
V
A
xX

1990
MAY JUN

183-H Solar

JUL AUG SEP

X

A
A

A
A

X
X
X
XR

A
A

A
A

A A X A A

X
X

X

X-R (See Table III.A-6)
A-A (ICP metals, IC anion suite, gross alpha,

-And gross -beta)
R-R for quality contrnl-eg- Duplicate sample'
B-B

-- Volatfle Organic Analysis blank

water quality parameters, contamination indicators, and specific dangerous
waste constituents known to have been discharged to the facility. Appendix K
-contains a data report that is derived for regular quarterly reporting
purposes. Table III.A-6 also contains information on the bottle types used
for collection, sample preservation techniques, analytical methods, and
-detection-limts-for-each of the constituents.

Proposed sample analyses to be conducted on the groundwater samples
coileeted during closure, and throughout the post-closure period for the

-483-H-Basins are listed in Table 1i-i.A4-;- These -analyses--and -frequencies are
based on current results and are subject to change in the types of
constituents and frequency analyzed, pending future characterization
activities at the facility.
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labiA ILA=x Standar-_-tS- faxA y sea for 12-34 Bs its _Growndwater
Samples. (sheet of 3)

I
2

-5
6
7

I_ a
1
11

13-
I4L
15
16
.1 Y

It

25
- Arsenic -

Mercury-

Sel eni um

Lead

-P, nitriC acId to pH < 2

Gz-nttric acid to-pH z2

P, nitric acid to pH < 2

P, nitric acid to pWC2

Collection
and methodscConsituent Preservation4,u

Induction coupled plasma metals analysis:
Barium
LAUUI I UIII

LiI I wilI "

Sodium
Nickel
Copper -- P, nitric acid to pH < 2
Vanadium
Aluminum
Manganese
Potassium
Irv"
Calcium
Zinc --

Typical
detection
limit LppbId

6
2

10
10

200
10
10
5

150
5

100
30
50
5

SW-846,- #7060

SW-r4, #7470

SW-846, #7740

SW-846, #7421

5

0.1

5

3

Tnn rkrnm,+rannhy .n.iyie:

33- Nitrate
34. Sulfate
35 Fluoride
36-- Chloride
3Y Phostnht.
38
39 Total organic
40 halides
al
42 Total organic
43 carbon
44
45 Total carbon
46
47
48 Ammonium ion
49
50
I0 Phenol

P, none2

G, sulfuric acid to pH < 2
no headspace

G, phosphoric acid to
pH < 2

G, none

C, sulfuric acid to ph < 2

G, none

SW-846, #9020

Std. methodsf,
#505

Std. methodsT,
#505

Std. methodsf,
#417 A-E

SW-846, #8040

TTT-.,. --

SW-846, #6010

2U--

500
500
500
500

1,000

100

1,000

1,000

50

10

32
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Table III.A-6. Standard List of Analyses for 183-H Basins
Samples. (sheet 2 of 3)

Collection
and methodsc

1
2
3

5
6
S

8

1. A'U
11
12
13
14
15

J7
As
?0

~21-

- 23
24
25
26
27

2'

* 3a.

Volatile organics analysis:
Tetrachloromethane
Methyl ethyl ketone
II, I- lior t ian I UUU1LI I
1,1,2-trichloroethane I
1.1.2-trichloroethane -- G, no headspace
Tetrachloroethene
Aylene (uPJ
Xylene (M)
Methylene chloride

U-I I o, WormlII

HexOne,

Radium P, nitric acid to pH < 2

Gross alpha

Gross beta

I!-- .u --

Technetium-99

Total dissolved
solids

P, nitric acid to pH < 2

P, nitric acid to pH <2

Pnitric acid to PH <2

61 - r; nU --Poll..................-GU --

aW-OQ, #OUOU

SW-846, #8150

SW-846, #8240

EPA Method #903.0
EPA/500/1/4-80-0-19
(EPA 1980a)

EPA Method
EPA/680/4-75-001
(PDA 1O7F)

EPA Method
EPA/680/4-75-001
(EPA 1975)

Fluorometric,
(hexone
extraction)

P, nitric acid to pH < 2

P, none

Groundwater

Typical
detection
limit (pob)d

0.1
3
1
0.1

Constituent Pre:

Pesticides analysis:
EnAd. .

- Methoxychlor G, none
Toxaphene
Lindane (4 isomers)

Herbicides analysis:
2,4-0 G, None
2,5,5-TP silvex

-5
10
5
5
5
5
5
5
10
1
10

1 pCi/L

4 pCi/L

8 pCi/L

4 pCi/L

15 pCi/L

Std, methvdsf
#209

- 111-56

2
2

33
3A

35
36
'7

38
39
A A

41
42

l -

44
45
46
47

49
50
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Table 11.A4. Standard List of Analyses for 183-H P-aSins Groundwater
- Santoies. -(sheet 3 of 3)

f- Carnstituent
I
I

Ci avttria _ i_,
0
1

3

PresevAtiona b-

none

Collection
d methdC

Std. methodsf
#908A

T P. methods,
#423

Typical
detection
limit (pobld

2.2 MPN9

Field measurement

Field measurement

Field measurement

a"p" indicates plastic container and "G" indicates glass.bAll samples cooled to 4 *C after collection.
cConstituents grouped together are analyzed by the same method.dUnits are parts per billion unless otherwise indicated.
q.ased on EPA-600/4-84-017 (EPA_1984a).
tandard Methods (APHA iQAwi

9MPN-most probable number.

Table III.A-7. Sampling Frequency and Constituents
--ist -During Closure and Post-Closure Groundwater

Monitoring in the 100-H Area.

Closure Period
Constituents Frecnenrv

NItrate (IC) Monthly
Chromium (ICP) Monthly
Gross Alpha Monthly
Gross Beta Monthly
Uranium Quarterly-
Technetium Quarterly
Total organic halides Quarterly
Alkalinity Quarterly
pH Quarterly

Post-Closure
Period Frequency

Quarterly
Quarterly
Quarterly
Quarterly

AnnilIyv
Annually
Annually
Annually

a (I)-an-(-{cP-)-aniyses mthvd include
additional constituents; see Table 111.A-6
for complete list.

fif -'7LA-.tif

j
4

an
2
90

1
1
-i
1

T. .awne

Specific conductance

n-

27

29
30
3-1-3- 713

34

au

37
383
39
40-
41
42'.'
43
44
45
46

t'
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4uality control checks on the analytical results from groundwater samples
2 lIave been-described in Pacific Northwest Laboratory's Groundwater Monitoring
3 Projects Quality Assurance Project Plan for RCRA groundwater monitoring
4 projects (PNL 1989, Section 12). This program features submission of blind

-5 standards, replicates, -and- -lan-s, -as well as- tnvestigation of problems and
6 follow-up with corrective actions. Selected comparisons, routine internal
7 quality control procedures, and corrective actions. The EPA sponsors
S perfo.mw.ance d e+,,s4

9
10 III.A-2g(2). Groundwater Monitoring Program Procedures. The OE-RL
-1 -requires that each of its contractors develops, maintains, operates by, and
12 complies with appropriate procedures. Each contractor's procedures are
13 reviewed by the DOE-RL for equivalency to a predecessor's procedures when
_4-_ necessary. The procodutros described below should be viewed as examples of15 those that wil be used for Hanford rte RCRA activIties. Specific

procedures are maintained by each contractor in accordance with the -DOE-RL

4V in accordance witWh WAC 173--303645(8) (d) (i)-(v), the groundwater
ni monitoring program has included the following sampling protocol and

-z procedures.

23 Samoling Pumps--Dedicated sampling pumps have been installed in each
24 sampling well. The electric submersible pumps and bladder pumps that were
25 present in the five original (pre-RCRA standards) wells were replaced by
26 piston-actuated-pumps-during the fall of 1989. Piston actuated sampling pumps
27 -are now used-to obtain groundwater-samples from all oft he wells in the
28 183-H network. These pumps are used for both purging the well and sample
29 1 collection.
30
31 Table III.A-2 (Section III.A-2b) provides information on the screened
32- intervals and initial pump intake settings for each well in the network.
33 Construction diagrams and lithologic logs for each-well have been presented in
34 Liikala et al. (1988, Appendix A). The Environmental Field Services Group of
35 Westinghouse maintains updated maintenance and equipment records for each
36 well.
37
38 Sample Collection--Groundwater samples have been collected on a routine
39 basis from the 23 wells surrounding the 183-H Basins. The samples have been
40 collected by trained senior environmental radiation protection technologists.

-41 Dangerous materials sampling procedures have been developed and specifically
42- desianed to ensure the integrity of these samples. These procedures have

A3 -included_ pump operatton; borehole purging, field measurements (water levels,
___44 -tenperature, specific conductance, and pH), sample collection, sample

45 preservation and shipment,-and-chain of-custody. A brief summary of these
46 procedures follows.
47
48 Water level measurements are made each time a well is sampled. These
49 depth-to-water measurements are taken from the designated measuring point on
50 the top of the well casing using a graduated steel tape and are done prior to
51 purging the well. The procedure is repeated until two steel tape measurements

09/25/90 3:23pmIII.-58
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agree within_0.02 feet- The wellis-purged accord ng-to-a procedure that is
specific to the type of pump installed in-the well. A pumping time sufficient

.3 to replace at least three borehole volumes of standing water from the well is
4 calculated-in advance. After this volume of water has been purged,
5 temperature, conductivity, and pH measurements are made on subsequent purged
E water as it is removed, and when these three parameters stabilize within
7 --limits specified-in procedures-, the well is considered -to-be ready for

- - ater-sample ar then collected using equipment appropriate for the type
U of pump in the well. As each sample container is filled, a seal is placed
12-- -- around- the-cap-are--- s--terateach step -in -th samlie -cul ection

- procedure to avoid introducing contamination to the sample. A field record
- Joni (Figur IIA-28) is completed for sampling activities at each wall

15
- - --After collection, each nmptzContaitris -surveyed-by a-radiation

protector- technician using a Geiger-Muller meter.- If radiation of greater
t8 than 200 counts per minute is indicated, this is noted on the field record

- form,-and radiation-work procedures go into effect.

21 Samle Preservation and Shioment--Sample preservation is required for
$22 those constituents that are not chemically stable. Methods of sample
23 preservation are intended to: (1) retard biological action, (2) retard
24 hydrolysis, and (3) reduce sorption effects. Specific preservation methods
25 include addition-of-chemicals, refrigeration, and protection from light.

Samnla containers are purchased precleaned and are selectively analyzed
43 to confirm EPA protocols._ Chemical additions are performed by the analytical

_29 laboratory subcontractor before the bottles are labeled and sent to the field.
30- Procedure manuals containing the sample-preservation and handling techniques

- 1 4: _ n" al,k .'i.1,4- r2- qfint,-4-y t6eiayia
Awl =11 -2i i A~-6a F-.- -- ~I - e4 - L -.

32 subcontractor.

34- After-collection, sampies are placed in an icv-chest and cooled to 4C
35 (40*F). Light-sensitive samples are collected in amber glass bottles.
36 Samples are normally delivered-directly to the analytical laboratory on the
37 day n _I the senior envirnnmental radiation protection
38 technologist returns from the field after receiving hours at the laboratory,
39 tsamPls are__stored overnight in a secured refrigerator and delivered at
40 the beginning of the following business day.
41
A"- -wte samplesAnitiYMiL rOcedurcs--Anlvytical methods used on the groundwater samples
43 are listed in Table IuI.A-6, and a Sample Analysis Request Form is shown in
44 Figure iii.A-29.

46 Chain of Custody Control--Chain of custody procedures follow the samples
47 from the time of collection- through data reporting.---The-procedures contain

Iinstri+{nr sample-labels, sample seals, field record forms, chain of
49 custody forms, sample analysis request forms, and sample delivery. Laboratory
--l acceptance procedures and copies of the sample log-in forms are also included.

A copy of the chain of custody form is provided in Figure III.A-30.

TTT.- 09/25/90 324pM
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Figure III.A-28. Sample Field Record Form.
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-SAMPLE ANALY51S RFOIF';T

PART 1: FIELD SECTION

Date-Saimp!ed - ---

Comcany.Contac

I Irn* hours

Telephone L

--- -Semn - r tNubr-nd-T e of 5.p
- -= f AnayRequeed

Field Information

Speci Handling and/or Storage

PART II: LA90RATORY SECION

Recgiwd Lv - 411le yew

9n4inat. .wh e sn~a ten sad ., Water; rc ---

"Use back of page for additionai information relauve to sample location.

Figure III.A-29.

6.Sa..A 9 GI

Sample Analysis Request Form.
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Wenghouse Hanford CHAJN OF CUSTOOY

Company Contact Telephone

$mpi Coil:cted by Date - Time-

Samplo Locations

uce Chest No. -Feld Loghoek and Page No.

Bill of Lading No. Offsite Property No.

Method of Shipment

Sample Identification

Chain of Possession

Fleiinq..;. by: R4Keivod by: Dcm e

asisaqused Paynt"v by: Catsommo:

Relihquised by. Received by: Oatetrime:

Relinquised by: Received by: DateiTime:

-4OmGa7 pIAM

Figure III.A-30. Sample Chain of Custody Form.
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1 - IIA-2g(3). Statistical Procedures. Aporopriate statistical techniques
2 will be used to determine if there has been a significant increase over

---ackground values -or otherwise specified-concentration limits for each
4 constituent measured at Well 199-H4-3. The statistical techniques proposed
5 for use in evaluating the closure period data, and ultimately the data
6 -collected under final status post-closure period, are outlined in the
7 183-H Solar Evaporation Basins Final Status Post-Closure Permit Application.
8

9
10 III.A-3. Maintenance Plan

12 In accordance with WAC 173-303, this section provides a plan for
i3 -zm aintenance of the closed-facility area-throughout -the post-closure period.

-1itS Of tis -aintenv-ce -plan--cltsde repair Of security dnvices 5Ad
15------ erosion- damage-;--correction -f sett-ement;, sedimentation,-and displacement;
16 -vegetative cover maintenance; repair of run-on and run-off control structures;

_17 and wellreplacement. The maintenance plan is based on observations made
,18 during inspection (III.A-1) and monitoring (III.A-2).

IIh.Aa. Repair of-Security Control-Devices. The 183-H Basins will be
f3 bounded by a chain 1-ink fence with--locked gates and warning signs. Any

:2 unauthorized access will result in the immediate notification of the Hanford
-;23 Site security forces. Repairs will be made upon notification.

25 Each of the 24 100-H Area groundwater monitoring wells and the river
26 recording station, has a locking cap to prevents well tampering. In addition,
7 the wells are surrounded by four steel guardposts to prevent damage from
V vehicles. The responsible maintenance organization will be notified of any

29, problems to the locks-or guardposts and/or-other -problems -noted during
-30 inspections and/or well monitoring activities. -All necessary repairs will be

--- ade ror-to the-following inspection Peri-od and so noted in-te-logbook
32 during the subsequent inspection.
33-
34. III.A-3b. Erosion Damage Repair. Erosion damage to the 100-H Area may occur
4 _ as -a result of floodin,--precipitation, -or -wind. - Because the flow in the
36- 'Hanford Reach' of the Columbia River is controlled by the Priest Rapids Dam,

the probability-of-erosion damage to the-basin area from floods is low. There
38 is a potential for erosion from wind, particularly during the period of
39 vegetative establishment. Current mulching practices, that will be
40 implemented during closure, are quite effective at minimizing wind erosion
41 prior to establishment of a perennial grass cover. A stable vegetative cover

-42- i---educt-poss-fle-damage due to wind and water erosiqn. Soil
43 permeabilities and rainfall intensities at the Hanford Site are such that
44 water-induced erosion will be very minor on the relatively flat area
45 surrounding the 183-H Basins. However, slopes created by the installation of
-AS the cap and run-off control structures (drainage pipes and ditches) during
47 -- closure and the channeling of run-off -water--may- i-ead to-localized increases in
48 erosion. A cobble component in-the landfill cover is designed to prevent
49 -gully-and sheet erosion-of the 3H:IV embankment slope of the cap. Further
0 discussion of the possible effects of erosion on the cover appears in
- ~iSection IH.B-2c.
2
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Due to the lowprobability of-serious damage caused by erosion,
2 preventative measures beyond those already described are considered
3 unnecessary. However, any erosion damage will be properly noted and reported
4 to the responsible maintenance organization. Minor damage will be repaired
5 with hand tools. Major erosion damage repairs will be immediately initiated
6 using, as appropriate, grading equipment and fill sails. Maintenance action
7 will be initiated within 90 days of the time of discovery if integrity of the
8 final containment structure can be potentially breached. Repairs will return
9 all slopes to pre-damaged conditions.

10
11 III.A-3c. Correction of Settlement, Sedimentation, and Displacement.
12 Settlement, sedimentation, and displacement are caused primarily by the
13 deformation or comression of-waste products,-fill-soils,-and-voids. Because
14 the buried wastes will be in compacted bulk form rather than containerized,
15 large voidsor cavities are not expected to exist in the closed landfill.
.16 Careful placement and compaction of intermediate cover layers during

:47 -- construction of the cap will greatly reduce the occurrence of settlement and
_'_8 sedimentation. Differential settlement is not expected; however, a very small

9 and insignificant amount of uniform compression/consolidation will occur with
2ru time.

22 It is concluded in the EPA guidance document (EPA 1985) that even under
63-23 worst-case-conditions- (i.e.,- deep fill, deteriorated drum waste containers,
-Z4 - -and Tw-stiff nesaste ayerst,-he 'maximum predicted post-closure landfill
25 cover sedimentation due to compressibility alone is under 12 percent of the
'6 total -eight of-the fill-and cover at the center -of -thez landfill. Conditions

--ading to such sedimentation are not expected- at- the 103A2 Basis.

29 Any sedimentation, settlement, and displacement effects revealed by
30 quarterly inspection- (see-Table-Hi;Ai) wil--be-repaired as outlined in
31 Section III.A-1. A detailed discussion on the potential for cover
32- settlement, sedimentation; and-displacement-appears-in Section II.B-2d.
33
34 III.A-3d. Vegetative Cover Maintenance. Immediately after closure, the area
-5 -of the- 183-HBasi-n- wIl be-FI e necessary, and seeded to initiate
36- -growth of a vegetative cover. The area will- -be- covered-with a straw mulch
a7 during establishment of the grass cover to prevent-erosion damaqe. The
38 suggested mix for revegetation is a 2:1 perennial wheatgrass mixture
39 consisting of Siberian wheatgrass (Agropyron sibericum) and Thickspike
40- --wheatgrass (Agroovron dasvtachvum). This mix should be planted in the fall.
41 If the area is to be revegetated in the spring, then an annual such as cereal
42 rye (Secalescereale- may be planted. The rye, actinq much as a standing mulch
43 during the growth season, will protect the landfill cover from erosion damage.
44 A spring planting of cereal rye should be followed by fall seeding with the
-45 perenniai wheatgrasses- and mulching with straw. Newer cultivated varieties
46 proven to be better suited to the local climate may be substituted for the
47 species listed above. Seeding and mulching of the basin area will be
48 conducted according to standard field practices and procedures. Reseeding of
49 some areas may be necessary during the 2-year vegetative establishment period.
50
El Each spring (generally between March 15 and April 15) for 2 to 3 years
52 following closure, selective herbicides, 2,4-D amine and dicamba (or their
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1 equivalents), will be applied to the closure area to minimize the
2 establishment of deep-rooting broadleaf annual plants that compete with the

grasses for moisture and nutrients. Field application rates of 0.57 to
4 1.32 pounds -per acre with 2,&-0 amine and 0.19 to 0.44 pounds per acre with
5 dicamba have proven effective in controlling undesirable broadleaf species.
6 Herbicide application will be performed in accordance with regulations

- oromulaated by- the-Toxic Substances Control Act of 1976 and the Federal
8 Insecticide, Fungicide, and Rodenticide Act of 1975. Selective herbicide
9 applications will be discontinued following successful establishment of the

10 perennial grass-cover. Deep-rooting plants (primarily Russian thistle,
-tsola k h-yemsithat can-extend into the waste zones are
12 common to the region. Manual removal of such vegetation will be required
13 periodically during the post-closure period to prevent biointrusion and
14 transport of covered waste materials.
15
'6 ----- 1II.A--3e- Repair of Run-on -and Run-Off Control Structures. As discussed in

zl-7 Section iiLA-3b-, Erosion Damage Repair, the--probability-of serious damage to
8 the 100-H Area due to flooding or precipitation is low. Run-on and run-off

.19- damage are expected to be minimal as a result of the combination of arid
flclimate, high evapotranspiration rates, and minimal local slope in

:21 the area-of-the- 183-H Basins. Specific run-on-structures will-not be used in
t22 the final cover design for the 183-H Basins. Damage to run-off control
6-23 structures (ditches surrounding the cover and pipes leading from the cover

24-- drainage layer) rotid -duri-ng quarterly inspection periods (Table III.A-1) will
25 be reported to the responsible maintenance organization-for actiam- Pipes
zC will be tested for blockaoes-by visual and physical (probes) inspection. All

-blockages will be-eliminated prior to the next inspection period using methods
.8 as little disturbing to the cover as possible. Minor damage to ditches will
:g.. be repaired with shovels and other hand tools.

31- III.A-3f. Well Replacement. Of the 24 wells currently in use for the 183-H
3-2 groundwater ma-nitnring network. 21 are used for collecting-groundwater
33 samples and water level measurements, and 1 (199-H4-15c) is a piezometer well
34,- that has been dedicated to -measuriing- -hydros-tatic water levels. The 19 Phase
35 II and III wells, which were built to RCRA standards, are expected to be
36 useable as monitoring wells-for-theentire post-closure period. The 5
37 original (pre-RCRA) monitoring wells are the most likely to require
38 replacement, due to degradation of their carbon steel casings. Upgrading of
39 these original wells has already occurred, with the addition of surface
40 concrete--iads and protective posts in 16S7, and the replacement of
41 submersible pumps with Hydrostar pumps in 1990.
42
43 General wel condttions Are-observed during each sampling episode at the
44 well. The integrity of the surface protection for the well, the operating
45 condition of the pump, the purging characterisitics, and the turbidity of the
46 sample collected are all indicators of the need for periodic maintenance.
4-7= Wen the fie-ld--sampling -personne zobserve the need for -maint'n -- C
48--- EnvironmentalField Services Group4Environental Division) is notified, and
49 any required maintenance will be completed prior to the next sampling episode.
50
1 - Long-term preventive maintenance and care of groundwater monitoring wells is
2 described in the Westinghouse Hanford Company's Environmental Investigations

111-65



-DOE/RL 88-04- Ciosure/Post-Ccosure F an
183-H Basins, Rev. 2

04/13/90

1- and Site Characterization Manual (WHC-CM-7-7, EII 6.4 "Groundwater Resource
-2 Protection Well Maintenance" MHC 1989).- Uonpriority-subsurface-maintenance
3 will be performed on wells with a frequency of every 3 to 5 years. At a
4 minimum, this will include (1) removal and re-installation of the pump system;
5 - (2) conducting a downhale TV camera survey; and (3) brushing the inner walls
6 of the casing and casing perforations or screen to remove scale deposits.

-7 - Additional-maintenance may include -removal of objects that have fallen into
8 the well and-removal-of sand-or-other debris that has entered the well.
9 Priority maintenance will be completed whenever a condition exists that would

1i -compromise the capabiIty to collect a representative groundwater sample.
11
12

- 13 ----.--. PEgnuu!. TRA NuNr
14
15 This section describes the training of personnel required to maintain the
16 183-H Basins in a safe and secure manner during post-closure care, as required

647 per 40 CFR 265.16 and WAC 173-303-330.

49
JZO III.B-1. Outline of the Training Program

2 This section outlines the introductory and continuing training programs
3 necessary to conduct the post-closure activities at the 183-H Basins in a
24 - saft-manner. -It-also- incI-udes--a -bri-ef -description -on how traini-ng will be
25 designed to meet actual job tasks as required per 40 CFR 265.16(a). In
26 addition, the mandatory training programs for the senior environmental
7- radiationprotection technologist (SERPT) and the site surveillance personnel

28 (SSP)-are outlined in Figures II-B.1 and 111-8.2, respectively.
29
30 Senior Environmental Radiation Protection Technologist--The following -

31- outline provides-the ctlassroom-and on-the-job training programs that will be
32 completed by each senior environmental radiation protection technologist
33 before being allowed to conduct post-closure activities at the 183-H Basins.
34
35 . Training for Emergencies
36 - Emergency preparedness training
37 - Respiratory protection practices and procedures
38 - Protective clothing and equipment

---- 39 - Emergency response trai-ning - all facilities.
40
41
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RadiatiomnProtection Technoiogists: -Phases 1-111 with Biennial Reviews
- Senior Environmentat Radiation Protection Technologists:

All Phases with Annual Reviews
PY iTMng: - --

_Preparndnat- -
training

-- -Resphrtry I
-- Press ad---- -

Protodti"e
-- - I

Equipment

151"rgency
Rmaf nae.A<

, panes .

Phase IN Training:
Radiation

Personne and

of Decontamination

Monitoring T*ctmc

InstrM.n

Phase Iii Training:
Waste Management

HazfdausMined

Radioactive
Mlatertals Shipping

and Packaging

Phase IV Training:
Ef"viranmnItal

Hazardouo
Materials
(40 Houn)

RCRA Ground
Water Monitering

and GA Plans

Groundwater

IS ocedurt

* Esch rinkig cass nmB be completed and pesonel wust tain a are olal lsent 70% c kic-as examintlanr bears
be" cedtifld as a SERPT.

1 Figure III.B-1. Phases of Training for Radiation Protection Technologists
2 and Senior Environmental Radiation Protection Technologists.
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Si4 Surveillance Personnel TrainingMi Suvilnc eronlTann

Phase I Training:
Radiation

ware il f

Phase If Training:
On-The-Job

Cover
Inspections

Inspections

Benchmark I
- ~inspcin

Ground Water
Weil Inspections

* Each training class must be completed and personnel must obtain a score of at least
70%on In-class exams-before-conducting-surveillancsrat the 183-11 Basins.

7900220&1

Figure 111.B1-2. Phases of Site Surveillance Personnel Training.
% S-nnnn nwr as..
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1 a Radiation Training
2 - Applied radiation monitoring
I - Personnel and permnl effects decontamination
a _- Personnel dosimetry
5 - Surveys and monitoring techniques
6 - Radiation monitoring instruments.
7

8 * Waste Management Training
- - -l40-hour -hazardous- waste- management -training

10 -Hfazardousrand mixed waste management
1 ---RCR grounnwaLPr monitoring scope, organization,
12 and quality assurance plan
13 - Groundwater field sampling procedures
14 - Radioactive materials snipping and packaging.
Ic15-
16 Site Surveillance Personnel--The training for the site surveillance
17 personnel is not as extensive as the training for the senior environmental

218 radiation protection technologists because their responsibilities at the
-19- 183-H Basins are very limited. The following outline provides information on
20 the classroom and on-the-job training that the site surveillance personnel
2r- will complete before conducting site surveillance at the 183-H Basins.

2ORadiation Trainin
- Radiation zone worker training.

26- On-The-Job Training
'7-- Cover inspections
8- - Security inspections

29, - Location, integrity, and inspection of benchmarks
30 - Location, integrity and inspection of groundwater wells.
31-
32 IIL.B-la. Job Title/Job Description. This section provides the job title and
- 3 the-job description of personne that will be conducting post-closure
34, activities at the 183-H Basins as required per 40 CFR 265.16(d)(1) and
35 WAC 173-303-330(2)(a).
36-
37 The post-closure monitoring and inspection will be conducted by personnel
-8 -operatingqunder two job titles.: Sefrior environmental radiation protection

39 technologist- and site surveillance-personnel. The-job description for these
40 personnel are described below.
41
42 III.B-la(1). _Senior Environmental Radiation Protection Technologists.
43 After closure of the 183-H Basins, the senior environmental radiation
44 protection technologists will be responsible for:
45
46 * Monitoring and reporting on groundwater well security and maintenance
47
48 * Collecting groundwater level data

50 Collecting groundwater samples
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1 * Sampling and monitoring equipment operation and maintenance

3 Providing-sample chain of custody to the laboratory.
4
5 III.B-la(2). Site Surveillance Personnel. - After-closure of the
6 183-H Basins, the site surveillance personnel will be responsible for

7 conducting the inspections at the 183-H Basins. The inspections will include:
A

9 * Security control devices
10 * Erosion damage
11 - -Cover set-tlement, sedimentation, and dispLacement
12 * Vegetative cover condition
13 * Cover drainage system functioning
14 * Benchmark integrity.

16 III.B-lb. Training Content, Frequency, and Techniques. The training of a
d7 senior environmental radiation protection technologist requires service as a
18 radiation protection technologist for 3 years before being certified as a
19 senior environmental radiation protection technologist. Certification is

-20 accomplished by scoring at least 70 percent or above in the following
Qt radiation protection technologists biennial job-specific training areas:

W23 III.B-lb(1). Specific Training for the Senior Environmental Radiation
24 Protection Technologist. The following training requirements are required for
25 the senior-environmental radiation-protection technrl0giSt.

27 Emergency Preparedness Training--May include a review of the building
28 emergency procedures, consisting of listening to standard emergency signals,

29 emergency exit-routing, staging-areas-after-evacuation, and reviewing job-
30 specific emergency actions and reporting procedures.
31
32 Respiratory Protection Practices and Procedures--May include instruction
33 on risks associated with airborne radioactivity; classification and use of
34 respiratory protection equipment; instruction for obtaining and maintaining a
35 current mask fit and card identification compliance; a review of current

36 government regulations or recommendations-concerning respiratory protection;
-- 37 -and emergency procedures specific to respiratory protection.

39 Protective Clothing and Equipment--May include the types, locations, and
40 uses of protective clothing, dressing and undressing procedures, and a review
41 of limits and procedures associated with surveying and handling used
42 protective clothing.
43
44 Emergency Response Training - All Facilities--May'include emergency
45 - reswonse tthninb ntte areasof-radiation monitoring,- criticality, emergency
46 evacuation, response to audible alarms, response to fire, and response to
47 mixed waste spills.
48
49 Applied Radiation Monitoring--May include instruction and review of
50 -settn4-pririti-es, response to work requests and-setting up jobs, radiation

-51- work proceduras, ard-administrative contrals. May also include reports and
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recordkeeping, personnel and customer relations, and radiation zone posting
and labeling.

3
4 Personnel and Personal -Effects Decontamination--May include the location

-_q- and use oferontaminatia kit, dtcantamination sinks and showers, other
6 decontamination supplies, and decontamination reports and procedures; a tour
7 - and review of the emergency decontamination facility; Hanford Environmental
-8 -- Health-Foundatton's-involvement;-nasal smears -and- irrigations; handling of

9 personal effects; instruction in reporting off-normal events such as radiation
10 zone injuries and radiation occurrences; documentation procedures; and a
11 discussion of previous experiences.
12
13 Personnel Dosimetry--May include purpose, distribution, reporting, and
14-- rrcardkeeping-associated-with-variaus-personne -ostmeters; Hanford
is contractor radiation work controls; and a review of Pacific Northwest

Laboratory's in-vivo counting and bioassay program.

'1 Surveys and Monitorino Techniques--May include a demonstration of routine
.9 surveys. specal surveys (glovebox operations, carcinogen laboratories, and
Z -hoods), release surveys, offsite surveys; radioactive shipments, radiation-
, I generating device surveys, sealed source- surveys, -anddose-rate monitoring
"2 techniques. -Also may inclde discussion -and participation in writing survey
-t reports, radioactive shipping reports and procedures, and recordkeeping.
2A

25 Radiation Monitorino Instruments--May include a review of portable and
-stationary-instruments-and usage, practice demonstration in setting dose
rates, source checking, changing continuous air monitoring filters and

cS calibration-, inventory control, -instrument change out, and recordkeeping.

30 Dangerous and Mixed Waste Ianagement--May include general requirements
31 for the handling and disposal of solid and liquid radioactive waste,
32 -- ventilation and effluent- systems, and engineered controls.
33
34 Radioactive Materials Shiping and Packaging--May include
-35 characterization of material and approved containers, packaging procedures,
36 completion of radioactive shipment record application of quality control
37 requirements of inspection and packaging activities, proper survey techniques,
38 and recordkeeping. Also may include procedures for escorting radioactive
39 shipments.
40
41 III.B-lb(2). Annual Training for Senior Environmental Radiation
42 Protection Technologists. After a radiation protection technologist has
43-- successfulTy completed the-required traiting -courses the individual will be
44 certified as a-senior-environmental radiation protection technologist. Senior
45 environmental radiation protection technologist personnel will undergo
A6 training and at i-east -an-annual review-in the following areas.
47
48 40-Hour Hazardous Materials Activity Training--Includes specific
49 procedures for operation and maintenance of air-purifying respirators, self-
50 contained breathing apparatus, monitoring instruments, sampling equipment, and

personal protective equipment. In addition, it-will-cover toxicology,
chemical and physical hazards, respiratory principles, and decommissioning
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1 principles. Areas covered include mask fits, decontamination procedures, risk
2 assessment, site safety, hazard assessment exercises, sampling procedures,
3 quality assurance and quality control, hazard communication standards, and
4 National Fire Protection Association and hazardous materials information
5 system labeling systems.
6
7 | This training program will satisfy the requirements of WAC 173-303-330,
8 29 CFR 1910.120. Hazardous Waste Overations and Emergency Resoonse
9 (OSHA 1989), and the Westinghouse Hanford Company's Environmental

10 Investigations and Site Characterization Manual, ElI 1.7 "Indoctrination,
11 Training, and Qualification", (WHC 1989).
12
13 RCRA Groundwater Monitoring Scope. Organization, and Quality Assurance
14 - ln--May-include-the-documentation requirements included-in the chain of
15 custody to the laboratory, how to correct mistakes made on field data sheets,

u16 and any applicable manifests or shipping orders required for shipping samples
±17 to the laboratory.

-J9 Groundwater Field Sampling Procedures--May include pump description and
0 operation of the three types of pumps used by the field personnel,

'21~ operational procedures for the generators, and pumps used to gather
'-22 groundwater samples, special requirements for collection of samples

_-23 containing volatile organic materials, those that require acid preservatives,
24 and those tat are specially filtered. Training also will be given in the
25 areas of field data record preparation and chain of custody to the laboratory.

-" 4flI-4b(3).-Training for Site Surveianc--1 sonnel. -Training
28 content, frequency, and techniques required for the site surveillance
29 personnel who will be conducting post-closure surveillance activities at the
30 183-H Basins are discussed in this section. Personnel will receive training
31- annually- in the -ollowing-&r
32

--33 - Radiation Zone Worker Training--This training program is established to
34 givepersonnel the required training for radiation zone work. It covers the
35 types of radiation experienced at the Hanford-Site, the .quired protective
36 clothing, monitoring devices, dress and undress procedures for radiation zone
37-_ entry, emergencv-alarms-and-appropriat r actions to take in such events, and
38 the documentation required for entrance into radiation zones.
39
40- - Site Cover Insctions-Thion e-jotraining program sestabl ished -to
4 ensure that the -site survellance personnel knawhat toinsnect after the

__42 final closureof the 183-HBasins. It will include how to inspect for
43 obvious signs of erosion, proper drainage, settlement, and sedimentation. In
44 addition, personnel will be informed about what constitutes proper vegetation
4r LUverage.
46
47 -Site Security Inspections--Personnel will be instructed on how to inspect
48- for -obvious signs of a security breach. Signs may include cut fencing,
49 unlocked gates, or cut chains.
50
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I Location, Integrity, and Inspection of Benchmarks--Personnel will be shown

2 the location of benchmarks-a-nd- instructed to report any obvious signs of
I destruction or deterioration.
4
5 Location, Integrity, and Inspection of Groundwater Wells--Personnel will

6 be shown the locations of the groundwater wells-and instructed to inspect the
7 -cap-and casing A o0c Weii to ensure that it is locked.
a

9 III.B-1c. Tr&ining Director. Currently, the hazardous waste management
10 training is conducted by Nuclear Safety Services, Incorporated. This company
11 was selected by the EPA to manage the investigation and remediation
12 activities at the dangerous waste sites in-the eastern half of the United
13 States.- As a result of this-5-year project,-the-subcontractor-has-accrued
14 considerable experience in all aspects of dangerous waste site work, including
15 the protection and training of site personnel engaged in sampling activities.
16 Nuclear Safety Services, incorporated is a subcontractor to the EPA
£7 ---Environmental Emergency Response Unit contract. Their responsibilities on the
Q8 Droject include furnishing greater than 50 percent of the training instructors

- -for the -EPA's Office of Emergency and Remedial Response. These instructors
p20 rovide training to the EPA'-s environment emergency response to C on a
variety of subjects, including personal protective equipment, monitoring

.Z2z potential chemical hazards, and environmental sampling procedures.-

24 The training director for senior environmental radiation protection
25 technologists holds the title at Pacific Northwest Laboratory of
26 Environmental Monitoring Supervisor. This person must meet the required

'7 qualifications- by serving as a radiation protection -technologist and a senior
environmental-radiation protection technologist. In addition the individual

-29 must be fully qualified in the-areas-of dangerous materials and groundwater
30 sampling and procedures. These qualifications are met as part of the required
31- training as a radiation protection technologist and emergency radiation

32 protection technologist The qualification documentation is maintained in the
33- Pacific Northwest Laboratory's Radiation Protection Office.
314.
35 The training director for the site surveillance personnel holds the title
36-. at Westinghouse Hanford as Manager of Safety Training. This position requires
37 a Bachelor of Science degree in Science or Engineering with 10 years of
38 experience in the nuclear industry or related areas and 5 years of management
39 experience. The objectives of this position include providing certification,
40 recertificatton, and continutng -tra-ining--for -all -Westinghouse Hanford
41 radiation protection technologists and providing general safety training for
42 all Westnghouse-Hanford Company personnel and selected other Hanford Site
43 -- contractors, the DOE-RL, and visiting personnel working on Westinghouse
44 Hanford facilities.
AC

46 III.3-id. Relevance of Training to Job Position. Senior environmental
-- 47 -radiiation protectiortechnotogist -personnel -are trained to collect potentially

48 contaminated groundwater samples that will be analyzed for dangerous waste and
49 radioactive constituents. In addition, they are trained in the areas of

S -collecting field data on-groundwater -evel and reporting-on groundwater well
Z1 security and maintenance. The required training and job description for these

$,.1iu-Arermse a-- 
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1
2 Site surveillance-personnel are trained to perform site surveillance and
3 report on the integrity of security control devices, benchmarks, groundwater
4-- wells, and facility cover. The- required training and job description for
- these personnel are fully described in Sections III.B-la and III.B-lb.
6
7 iii.B-l. Training for Emergency Response. This section will demonstrate
8 that- facility pFersonnel who -w0t be conducting post-closure activities at the
9 183-H Basins, have been fully trained to respond effectively to emergencies

-1-0- -- and--are- famliiar fritf emrgency--procedures -and *qui pffeft. AUAAi1tiOnal1

11 information on emergency preparedness training is described in
12 Sections_ II.B-1 and III.B-lb.

__13
14 III.B-le(1). Procedures Regarding Emergency and Monitoring Equipment.
15 The procedures for using, inspecting, repairing, and replacing emergency and

-16 monitoring equipment are covered as Dart of personnel training. Both the
s7 t -senior environmental radiation protection technologist and the site

_18 surveillance personnel will undergo training in these areas. Additional
tformatior_ can be- f-und- A , t-n-...-1. and TIT.B-1b.

III.B-le(2). Alarm/Communication Systems. Personnel conducting post-
22 closure- activities at the 181-H Basins willbeequipped with VHF hand-held
23 radios, and their vehicles will have Hanford-Net radios that may be used to
24 convey emergency information to the appropriate authorities.
25

2 As -art-±he- persannte1 training described in Sections III.B-la and
-27 -I.B-b,--personnel-wi become familiar with the audible alarms established
-28 to warn--personnel of immediate emerency situations (Table III.B-1).
29
30 -IIf.B-e(3). Response-to Fires. -After-final closure--the 183--H -Basins
31 will have no structures remaining and will be covered with a earthen cap. As
32- such, the need for fire equipment at the 183-H Basins is virtually
33 unnecessary. However, if personnel are at the facility when a fire breaks
34 out, they will notify the Hanford Site Fire Department and the 100 Area
35 emergency control director by radio on frequency-164.400 (KFW-624).

---37 LtB,-e(4)._Response to Groundwater Contamination. A groundwater
38 monitoring and assessment program has been in effect at the 183-H Basins since
39 1974. Currently, there are 23 groundwater sampling wells in place at the
40 100-H Area. The groundwater contamination levels generally have been
41 decreasing since the use of Basin Number 1 was discontinued in 1979. At this
42 time, groundwater contamination beneath the 183-H Basins does not constitute

- 43 anemergency-' s-fuattion nor-will -it-become so as a result of closing these
44 basins.- --Subsequently, emergency response training in this regard is not
45 warranted at this time.
46
47
AO TI? 3-B- Implamntztinn nf Traininn Prnnram

eme ta .o _1. .

49
50 Senior environmental radiation protection technologists conducting the
51 monitoring requirements established in Section III.B-1 must undergo training

-52 -for-a-periodof-2 years-before-being-certified as senior environmental
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Table III.B-1. Hanford Site Emergency Signals.

-4
5

7

H

12
13

Tncident/Alarm Tyoe ResponseSignal

Gong or bell

Steady siren Evacuation

Wailing siren

Ringing bell

CRASH alarm

Take cover Seek shelter indoors
Shut windows and doors
Await instructions

Evacuate immediate area
Cll fnr hamp

Remain1 -Von location
CAMb alarm

Emergency communications Pick up phone and listen. Relay
message to building emergency
director

9

30

32-
332

a Area where facility personnel gather
incident.

b Continuous air monitor.

following notification of

34, -radiation protection technologists. Only trained or qualified personnel are
35 allowed to perform monitoring duties at the 183-H Basins.

37- Site surveillance personri- will undergo the required training -programs
38 -outlined in Section UIL.B-1-as-they-pertain-to monitoring -requirements. Site
39 surveillance personnel-will-not-be allowed to perform inspections at the
4G A& -- asins untftho qured h-tra-in-progrM ebeen-completed.

42 Complete training records are-maintained at the Pacific Northwest
41 Laboratory Radiation Protection Office and the Westinghouse Radiation

A rr t ta 1on Officefor the senior enviranmental rai atin rnteCtion

45- technokqgists-and the site-surveill-ance personnel. reSpeCtivlsJ1y.
46,
47

A&,
mj I.C PROCEDURES TO PREVENT HAZARDS

50. As-required by WAC 173-303-310, the closure plan will describe
;1 procedures for preventing-hazards-from occurring at the closed facility. This

- section descrites -procedures -to- be used f or ensuring proper security at the

TYT 7r

personnel will

Process personnel will
wait for directions

Get car keys if time permits and
vacate butldting--report to
staging areaa

* -

~28
10

23
24-

re _

-
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1 183-H Basins, which includes surveillance measures, intrusion barrier
2 requirsments. warnina sians. and waiver declarations.

4 III.C-1. Security

6 Post-closure stcurity witi be mainttanedtby routine surveillance,
7 physical barriers, and warning signs that will remain in effect during the
---- _ post-elnurn rarn npriod.
n

10 III.C-la. Security Procedures and Equipment. The 183-H Basins facility
11 will be covered with an engineered earthen cap. This cap will be
12 surrounded by a chain link fence with locked gates and warning signs as
13 per 40 CFR 265.14(b)(2)(i).
14
1s III.C-la(1). 24-hour Surveillance System. - The 183-H Basins facility

.A6 will not have a 24-hour surveillance system. Because the closed facility will
7 have an earthen- barrier, -a fence,-and a means to control entry, it will not

1 lB require 24-hour surveillance.
19

520- i.C-a(2).-Barr1tr, Means to-Contral -Entry- and Warning Signs. The
S183 -HBasins artl Tc-ated within +.t Hanford 5te contrnled iccess area where

- 2 roadways are restricted to-authorized personnel and cannot be accessed by the
§23 general public. Also, the 183-H Basins facility will be surrounded by an

24 8-foot hiqh chain link fence with three strands of barbed wire above the fence
25 as per 40 CFR 265.14(b)(2)(i) (EPA 1989c).
26
27 - "n addition to Hanford Site-wide controlled access, -the gates of the
28 chain link fence surrounding the 183-H Basins will be locked at all times.
29 The-only-exceptions-will be when surveillance and/or repairs are being made.
30 Keys will be kept by the surveillance group and Pacific Northwest Laboratory
31 to access the wells within the fence. The 183-H Basins will have warning
32 -signs wired ta the fence at-each entrance to tht faciility and along the fence
33 so as to be seen from any approach. The signs will indicate the office and
34--- -telephone number to contact for site- information. The legend on the signs
35 will be written in English and will be legible from a distance of at least
36 25 feet. The legend on the signs will be:

38 DANGER. UNAUTHORIZED PERSONNEL KEEP OUT.

40- U-.C-. Waiver-- Waivers are not anticipated for equipment requirements,
41 injury to tntruders, -or-violations caused by intruders.
42
43
44 III.D. POST-CLOSURE CONTACT
45
46 The -fllowing offices-will- be the official contacts-for the 183-H Basins
47 during the post-closure care period:
48
49 u-s. Department of Energy Westinghouse Hanford Company
QV K1iIland Operations Office P.O. Box 1970
51 P.Q. Box 550 Richland,_Mashington 9%352
52 Richland, Washington 99352
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1
2

R. D. Izatt, Director R. E. Lerch, Manager
4 Environmental-Restoration Division Environmental-Division
5 (509) 376-5411 (509) 376-5556
6
7
8 II.E. ANENDNEIT OF POST-CLOSURE PLAN

10 This post-closure plan will be amended whenever changes in operating -

11 plans or facility desian affect the post-closure plan. This-plAn may be
12x- -amended-any-time during-the active life-of the--facility or uri Uhe

13 past clsure care period.;- The facility no longer receives operational wastes,
14 although it continues to evaporate wastes through natural processes. The
15 approved post-closure plan will be amended by submitting a written request to

16 the appropriate regulatory agency to authorize a change in the approved plan.
,7- The written request wiu in clude acopy of the amended post-closure plan for

s approval.- The mod-ified plan will be submitted at least 60 days prior to the
-4 pposed- change- it facitity designor- operation.

22 F. -CERTIFICATION n COMPLETION OF POST-CLOSURE CARE
23

24- Iithin-60 days after post-closure -care-has-been-completed, -the- DOE-RL
25 will submit hv registered mail to the regulating authority both a self-
26 certification and a -c-ertificati-on- by an independent registered professional
7. engineer that the 183-H Basins have been closed in accordance with the

-L 8 specification-of the approved closure plan.
29,
30
3T-- IIF-1. Owner/Operator Post-Closure Certification
32

- The OE-RL wil 1-self-certify using the following document or a document
34- simiar to it:

35 I, (name), an authorized representative of the United States Department
37 -af Energy-Richland Operation Office located at the Federal Building,

__38 825 Jadwin Avenue, Richland, Washington, hereby state and certify that
39 the-183-H Solar Evaporation Basins at 100-H Area to the best of my

0 knowledge and belief has been closed in accordance with the attached
41 approved post-closure pln, and that- the post-closure was completed on
-- 42 (date). (Signature and date).
43

45 iI.F-2. Professional Engineer Post-Closure Certification
46
- 47 The DOE-RL will engage a orofessional engineer, registered in the state

--48 -- of Washington, independent from -the OE-RL, to certify -that the 183-H Basins
-49 have been crosed in-accordance with this approved post-closure plan.

'I The DOE-RL will require the engineer to sign the following document or a
22 document similar to it:

111-77



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

2
3 I, (name), a certified professional engineer, hereby certify, to the best
4 of my knowledge and belief, that I have made visual inspection(s) of the

5 183-H Solar Evaporation Basins at 100-H Area and that post-closure of

6-- theaforementiornd farility has been performed in accordance with the
7 attached approved post-closure plan. (signature, date, state

89 professional engineer license number, business address, and phone
9 number). -

TTT-7a



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 IV. REFERENCES

4 Abt, S. R., D. W. Lee, N. E. Hinkle, M. S. Khattak, J. D. Nelson, J. S. Russ,
A -Shakh -R.-J.-WhitlerA7 Development-of Riprap Design- riteria by

6 Riprap Testing in Flumes: Phase I, NUREG/CR-4651, ORNL/TM-10100,
7 Oak Ridge National Laboratory, Oak Ridge, Tennessee.

9 Allen, T., R. Bell, B. Christopher, 1987, Insights to Geotextiles, Washington
10 State Department of Transportation, Oregon State University,
11 STS Consultants, Richland, Washington.
12
13 ANSI/ACI, 1985, Specifications for Structural Concrete for Buildings,
14 Standard 301-84, Section 3.5, American Concrete Institute,
15 Detroit, Michigan.

l ANSI/ASME, 1983, Quality Assurance Program Requirements for Nuclear
ine Facilities, NQA-1-1983, American National Standards Institute and
_0 American Society of Mechanical Engineers, New York, New York.

APHA, 1985, "Standard Methods for the Examination of Water and Wastewater,"
2 16th Edition, 1985, Published by the American Public Health Association,

-Washingtoa, _D.C.. 1,268 pp.
24
25 ASTM, 1985, Quality Control in Remedial Site Investigation: Hazardous and
'6 Industrial Solid Waste Testing, STP 925, Vol. 5, American Society for

Testing- and Material-s, Philadel-phia, Pennsylvania.

29' ASTM, 1985, Standard Specification for Steel Welded Wire Fabric, Plain and
34L Concrete Reinforcement, Standard A185-85, American Society for Testing
31 and Materials, Philadelphia, Pennsylvania.
3-2
33 ASTM4 1986a-, Methods-of Testing Nibowoen-FabricS, Standard L1117-80, American

4Society for Testing and Materials, Philadelphia, Pennsylvania.
35
36 ASTM, 1986b, Methods of Testing Coated Fabrics, Standard 0751-79, American
37 Society for Testing and Materials, Philadelphia, Pennsylvania.
38
39 ASTM, 1986c, Test- Methods for Breaking Load and Elongation of Textile
-40 - Fabrics Standard 01682-64, American Society for Testing and Materials,

41 Philadelphia, Pennsylvania.

43 ASTM, 1986d, Test -ethod for-Hydraul7i c-Bursting Strength of Knitted Goods and
44- Aonwoven Fabrics: Diaphragm Bursting Strength Tester Method, Standard
4-5- D3 7 86-80a, Aerican-Society far Testing and Materials, Philadelphia,
46 Pennsylvania.
47

--48-- --ASTM,-1986e, Test- Method-for Deterioration of Geotextiles from Exposure to
49 Ultraviolet Light and Water (Xenon-Arc Type Apparatus), Standard
50 D43t3-847-American Society for Testing and Materials, Philadelphia,
I Pennsylvania.

TV-i



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 ASTM, 1986f, Standard Specification for Portland Cement, Standard C150-86,
2 American Society for Testing and Materials, Philadelphia, Pennsylvania.
3
4 AS 1986g Standarf Specf !ati ii w oncrete-Aggregates, Standar C23-6.,
5 American Society for Testing and Materials, Philadelphia, Pennsylvania.
6
7 ASTM, 1986h, Standard Specification for Deformed and Plain Billet-Steel Bars
8 for Concrete Reinforcement, Standard A615-86, American Society for

TestIng and Materials, Philadelphia, Pennsylvania.
10
11 Brown, G. A., and L. E. Wiesner, 1984, Selected Species for Revegetation -
12 A Guide for Disturbed Land in the Western Coal Region, Special
13 Publication No. 3, Montana Agriculture Experimental Station,
14 Bozeman, Montana.
15
16 Cadwell,-M-M., T. . Dean, R. S. Nowak, R. S. Dzurec, and J. H. Richards,
.t iHOWl- -"Bunhgrasr Arzhiteturp--I i-nht It-erception, and War Uea
.18 -Efficiency: Assessment by Fiber Optic Paint Quadrants and Gas

,i han," (Iarlni, lol rO an 1712=4

21 -Cline, J. F.,_K. A. Gann, andL. E. Rogers, 1980, "Loose Rock as Biobarriers
22 in Shallow Land Burial," Health Physics 39, pp. 497-504.
23
24 COE, 1969, Lower Columbia River Standard Project Flood and Probable Maximum
25 Flood, U.S. Army Corps of Engineers, North Pacific Division, Portland,

27
28 Daubenmier, R. F., 1959, "Canopy Coverage Method of Vegetation Analysis",
29 Northwest Science 33: p. 43-64.
30
31 Dixon, J. B., S. B. Weed, R. C. Dinauer, 1977, Minerals in Soil Environments,
42 Soi- Science Society -of- America, Madison, WiscunsI-.
33
34 DOE, 1986, Quality Assurance, 00E Order 5700.6B,-U.S. Department of Energy,
35 Washington, D.C.

-Th- DE,- 198, Groundwater Monitring Comp-l-iarce- Projects for Hanford Site
38 Facilities: Progress Report for the Period May 1 to September 30, 1986,
39 PNL-6466, Pacific Northwest Laboratory and Rockwell Hanford Operations,
40 Richland, Washington.
41
42 DOE, 1986b, Revised Groundwater Monitoring Compliance Plan for the
43 183-H Solar Evaporation Basins, PNL-6470, Pacific Northwest Laboratory,
44 Rithland. Wanhington.
AC

46 DOE-RL, 1986, Draft Environmental Impact Statement, Disposal of Hanford
47 Defense High-Level, Transuranic and Tank Wastes, Hanford Site, Richland,
48 Washington, DOE/EIS-0113, U.S. Department of Energy-Richland Operations
49 Office, Richland, Washington.

IV-2



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 DOE-RL, 1987, Ground-Water Monitoring Compliance Projects for Hanford
Site Facilities: Proaress Reoort for the Period October 1 to

3 December 31, 1986, PN.-6465, Vol. 1, Pacific Northwest Laboratory
4 and Rockwell Hanford Operations, Richland, Washington.
5
6 DOE-RL, 1987a, Ground-Water Monitoring Compliance Projects for Hanford
7 Site Facilities: Progress Reports for the Period January 1 to
8 March 31, 1987, PNL-6468, Pacific Northwest Laboratory and Rockwell

9 Han'trd Operations, Richland, Washington.
in

11 DOE-RL, 1987b, Ground-Water Monitoring Compliance Projects for Hanford

12 Site Facilities: Progress Reports for the Period April 1 to

13 June 30, 1987, PNL-6468, Pacific Northwest Laboratory and Rockwell
14 Hanford Operations, Richland, Washington.
15
16 DOE-RL. 1987c, Ground-Water Monitoring Compliance Projects for Hanford
17 Site Facilities: Progress Reports for the Period July 1 to

September 30, 1987, PNL-6469, Pacific Northwest Laboratory and Rockwell
49 -Hanford-Operations, Richlnd, Washington.
20
21 DOE-RL, 1987d, Interim Characterization Report for the Area Surrounding the

-4 183-H Sasins, PNL-6471, Pacific Northwest Laboratory and Rockwell
2,3 -anford Operations, Richland, Washington.
24
25- DOE-RL, 1988, Interim Status Closure/Post-Closure Plan 183-H Solar
'6 Evaporation-Basins, DOE/RL 88-04,_LS. Department of Energy-Richland
_V Operations Office, Richland, Washington.
28a -DOE-RL,-1988a, Final Status Pot-Ciosure Permit Appiication 183-H Solar
30- Evaporation Basins, DOE/RL 88-09, U.S. Department of Energy-Richland
31 Operations Office, Richland, Washington.

33 -DOT, 1988, Shipper--General Requirements for-Shipmerts-and-Packagings, T iLle
34 49, Code of Federal Regulations, Part 173, U.S. Department of
36 Transportation, Washington, D.C.
36
37--- Eo1ogy, -1983, Chemical Testing Methods for Complying with the State of
38 Washington Dangerous Waste Regulations, WDOE-83-13, Washington State
39 Department of Ecology, Olympia, Washington.
40
41 Ecology, 1989, Dangerous Waste Regulations, WAC 173-303, Washington State
42 Department of Ecology, Olympia, Washington.
43
44 Ecolog, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent
45 Order, Washington State Department of Ecology, U.S. Environmental
46 Protection Agency, and U.S. Department of Energy, Olympia, Washington.
47
48 EPA, 1979, Design and Construction of Covers for Solid Waste Landfills,
49-- EPA-6O0/fZ-Th-165, 45. En-vironmental Protection Agency, Washington, D.C.

IV-3



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 EPA, 1979a, The Handbook of Analytical Quality Control in Water and
2 Wastewater Laboratories, Office of Research and Development,
3 Environmental Monitoring and Support Laboratory, U.S. Environmental
4 Protection Agency, Cincinnati, Ohio.
5
6 EPA, 198, Draft Guidance Document: -tandftli-Design ttner and Systems and
7 Final Cover, U.S. Environmental Protection Agency, Washington, D.C.
8
9 EPA, 1982b, Evaluating Cover Systems for Solid and Hazardous Waste, SW-867,
10 U.S. Environmental Protection Agency, Washington, D.C.
11
12 EPA, 1982c, Test Methods for the Evaluation of Solid Waste:
13 Physical/Chemical Methods, SW-846, Rev. 0, 2nd Ed., U.S. Environmental
14 Protection Agency, Washington, D.C.

16 EPA, 1984, The Hydraulic Evaluation-of LandffTT-Performance (HELP) Model,
7 EPA/530-SW-84-009, Vol. 1-and 2, U.S. Environmental Protection Agency,

Washington. U.L.
&19

&409- EPA, 1984a, Test Method for Determination of Inorganic Anions in Water by Ion
v-21 Chromatography, EPA-600/4-84-017, Environmental Monitoring and Support

22 Laboratory, U.S. Environmental Protection Agency, Cincinnati, Ohio.
23
24 EPA, 1985, Settlement and Cover Subsidence of Hazardous Waste Landfills,
Zoe El/600-2-85-035, U.S. Environmental Protection Agency, Washington, D.C.

27 EPA, 1986, Technical Guidance Document: Construction Quality Assurance for
28 Hazardous Waste Land Disposal Facilities, EPA/530-SW-86-031,
2S U.S, Environmental Protection Agency, Washington, D.C.
30
31 EPA, 1986, Design, Construction, and Evaluation of Clay Liners for Waste
32 Management Facilities, EPA/530-SW-E6-007, U.S. Environmental Protection
33 Agency Washington, D.C
34
35 EPA, 1986a, Test Methods for the Evaluation of Solid Waste:
36 Physical/Chemical Methods, SW-846, 3rd Ed., U.S. Environmental
37- Protectio- Agency, Office of Solid Waste and Emergency Response,
38 Washington, D.C.
10
40 EPA, 1989, Environmental Protection Agency, Code of Federal Regulations,
-C Title 40, Parts-1-399, as amended,-U.S. Environmental- Protection Agency,

42 Washington, D.C.
43

-44- -ERD Ai975, FinaEnvironmental Statement Waste Management Operations,
45- Hanford RservatiovERDA-1538,--Enrgy-Research and Development
IV MUAMIISItlQ6 CI iUl n iiolnU, WdsngfYLUfl.
47
48 ERDA, 1976,_Evaluation of Impact of Potential Flooding Criteria on the
49 Hanford Project, RLOJ-76-4, Energy Research_ and Development
50 Administration, Richland, Washington.
51

IV-4



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

0A/13/90

1 Fayer, M. J., 1987, Model Assessment of Protective Barrier Designs: Part II,
PNL--6297, Pacific-Northwest Laboratory, Richland, Washington,

S Mnuvmhar 19Q7

5 Federa) Insecticide, Fungicide, and Rodenticide Act, 1975, as amended,
Public [aw;-92-516 86 Stat. 973, 7 USC 13q at caq.

7
8 Floyd,.D. A. and J. E. Anderson, 1983, "A Comparison of Three Methods for
9 Estimating Vegetal Cover," Idaho National Engineering Laboratory
WGRadioecoogy and-Eerogy -Programs, -1983 1ProgresstReport, DOE/ID 12098,
11 'U.S. Department of Energy, Idaho Falls, Idaho.
12
13 Floyd, D. A. and J. E. Anderson, "A New Point Intercept Ion Frame for
14 Estimating Cover of Vegetation", Idaho National Engineering Laboratory
15 Radioecology-and Ecology-Programs; 1983 rProgr s -Prnort, nnEiTD-12098,

,A6 U.S. Department of Energy, Idaho Falls, Idaho.
t7

~i8 Gephart, R. E., R. C. Arnett, R. G. Baca, L. S. Leonhart, and
19 F. A. Spane, Jr., 1979, Hydrologic Studies Within the Columbia Plateau,
0 Washington: An Integration of Current Knowledge, RHO-BWI-ST-5, Rockwell

21 Hanford Operations, Richland, Washington.

2t. Giroud, J. P., 1987, Geosynthetics in Lining Systems, GeoServices Inc.
24 Consulting Engineers, Boynton Beach, Florida.

Greager, E. M., 1982, Environmental Effects of Leakage from the 183-H Solar
Evaporation Basins, UNI-2128, UNC Nuclear-Industries; Rihnd,

28 Washington.
29
3 --- Gupta, S. K.,--C. T. Kincaid, P. R. Meyer, C. A. Newbill, C. R. Cole, 1982,

- 3 - A-Mu-ltb-imensona Finite E .ement Code for the Analysis of Coupled
32- Fluid, Energy, and Solute Transport (CFEST), PNL-4260, Pacific Northwest
3 , -Laboratory, Richland, Washington.
34
35-, Heller, -P. -R., G. W. Gee, D. A. Myers, 1985, Moisture and Textural Variations
36 in Unsaturated Soils/Sediments Near the Hanford Wye Barricade, PNL-5377,
37 Pacific Northwest Laboratory, Richland, Washington.
"ajo
39 }illel,_D. E., 1971, Soil and Water, Academic Press, New York, New York.
An

41 Jacquish, R. -E.- and -P. +1. -Mitchell, eds., 1-988, Environmental Monitoring at
> L? -P 464= iflJ nnat- Laboratory, Richland,

43 Washington.
44
45 --- ---o, ----- 678,-.e4...nUn4..tn-lat.+nnr-Lysimeter Project 1976-1977
46 Water Year, RHO-ST-15, Rockwell Hanford Operations, Richland,
A7 Wae6in+^n.

48
49 Last, G. V., M. A. Glennon, M. A. Young, and G. W. Gee, 1987, Protective

Barrier Mateait s Analysis: Fine Soil Site Characterization, PNL-6314,
1- Pacific Northwest Laboratory, Richland, Washington.

IV-5



DOE/RL 88'a4 -- Clhsure/Post-CIosure Plan
183-H Basins, Rev. 2

04/13/90

1 Liikala, T. L., R. L. Aaberg, N. J. Aimo, D. J. Bates, T. J. Gilmore,
E. i. Jensen, G. -V. Last, D. -I. O ander, K. B. Olsen, K. R. Oster,

3 -Lb - Rome, . Simson, S.--S. Teel, and E--J.-Westergard, 1988,
4 Geohydrologic Characterization of the Area Surrounding the 183-H Solar
5 Evaporatiafn Basins, PNL-6728, Pacific Northwest Laboratory,
6 Richland, Washington.
7
8 Martin, E. C., 1985, Complexant Stability Investigation Task 2 - Organic
9 Complexants, PNL-5453, Pacific Northwest Laboratory, Richland,
O1 Washington.
11

t-che?,-._ H., 1984, Technoiogy-for Urariumiti Pondr-sng Gerneu:ranes,
13 - NUREG/CR-3&9S, PNL-5164, U.S. Nclear Regulatory Commission,
14 Washington, D.C.

16 Napier, B. A., A Manual for Applying the Allowable Residual Contamination
_17 Level (ARCL) Method for Decommissioning Facilities on the Hanford Site,

18 PNL-6348, Pacific Northwest Laboratory, Richland, Washington.
19
20 Nelson, J.-D. and S. R. Abt, 1986, "Mini-Course #3: Application of Long-Term
21 Stability Engineering and Design of Waste Disposal Systems," Presented
22 at the 8th Annual-Symposium on-Geotechni-cal and-Gehydrological Aspects
23 of Waste Management, Colorado State University, Fort Collins, Colorado.
24
25 Nyhan, J. W., 1986, Erosion Control Technology: A Users' Guide to the Use of
26 the Universal Soil Loss Equation at Waste Burial Facilities, LA-10262-M,
77 -tos Al amos -fationai-Laboratory,- Los Alamos, New Mexico.

- 28
20 -Q1soR,. L. t - - Keppe. 19-"eccation Gracking cf Soil Barriers,"
30 Hydraulic Barriers in Soil and Rock, STP-874, American Society for
31 Testing and Materials, pp. 263-265, Philadelphia, Pennsylvania.
32

-33 OSHAf-1989, -Hazardous-Waste Operations and-Emergency Response,-Title 29, Code
34 of Federal -Regul-ations, Part 1910.120 as amended, Federal Register,
35 54 FR 12792, March 29, 1989, Occupational Safety and Health
36 Administration, Washington, D.C.
37
X3--Pt;38 ,-Revsed Groundwater Monitorina Comp7lance Plan for the 183-H Solar
39- -&vapuav-iVn Basins, PNL-64-70, Pacific Northwest Laboratory, Richland,
40 Washington.
4i
42 PNL, 1987, Groundwater Monitoring Compliance Projects for Hanford Facilities
43 for the Period October 1 to December 31, 1986: 183-H Solar Evaporation
44 -Basins,-PNL-6466, Pacific Northwest Laboratory, Richland, Washington.
45
46 PNL, 1987, Interim Characterization Report for the Area Surrounding the
47 183-H Basins, PNL-6471, Pacific Northwest Laboratory, Richland,
48 Washington.

IV-6



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 PNL, 1988, RCRA Groundwater Monitoring Projects for Hanford Facilities:

183-H-Solar- Evaporation Basins, Progress Report for the Period July 1 to
3 September 30, 1988, PNL'6T89, Pacific Northwest Laboratory, Richland,
A Wchinntn.

6 PNL, 1989, RCRA Groundwater Monitoring Projects Quality Assurance Project
7 Plan (QAPP), QA Project Plan OHE-18, Rev. 0, Pacific Northwest

8 -Laboratory, - Ri ch and, - Washington.
9
10 PSPL, 1981, Skagit/Hanford Nuclear Project, Preliminary Safety Analysis

17 -1Report, Amendment 23, Puget-Sound Power and Light Company, Bellevue,
12 Washington.
13
14 Richards, L. A., 1950, "Laws of Soil Moisture," Trans. Amer. Geophys.
15 Union 31, pp. 750-756.

Routson, R. C., 1973, A Review of Studies on Soil-Waste Relationships on the

Is Hanford Reservation from 1944 to 1967, BNWL-1464, Pacific Northwest

19 Laboratory, Richiand -Washington.

Sowers, G. B. and G F. Sowers, 19-70,--Introductory Soil Mechanics and
22 Foundat ons,- MacmiIan- Dublis Company, Inc., New York, New York.

C 23_
24 Sne W. A-. J M. Thorn. 0. P. Gifford, and D. J. Hoitlink, 1983,

Climat 7gical Summary for the Hanford Area, PNL-4622, Pacific Northwest
Laboratory, Richland, Washington.

28 Toxic Substances Control Act, 1976, Public Law 94-469, 90 Stat. 2003,
29 15 USC 2601 et seq.
30-
31- UNC, 1978, N Reactor Updated Safety Ana7ysis Report, UNI-M-90, UNC Nuclear

T4,,4dustjie., Rl4rInA I, .s-hiigtn

33,
34 USDA, 1972, "How to Control Wind Erosion," Agriculture Information Bulletin
35-, No. 354, U.S. Department of Agriculture, Washington, D.C.
36
37 WHC, 1988, Groundwater Sampling and Analysis for Fiscal Year 1989. Statement

38 -of ork from Westinghouse Hanford Company to Pacific Northwest
39-- la ratory, WHC Letter No. 9957853, L. C. Brown to P. J. Mitchell, dated
40 December 3, 1988.
41
42 WHC, 1989, Environmental Investigations and Site Characterization Manual,

--- 43 WHC-Cf- 7-7,-Westinqhouse Ranford Company, Richland, -Washington.

45 WPPSS, n.d., WPPSS NdcTear-Project No. 2 FIAt. Safety Analysis Report,
46- Washington Public Power Supply System, Richland, Washington.
47
48 WSDOT, 1984, Standard Specifications for Road, Bridge, and Municipal
4Y tonstruction, WSOuuT M41-10, Section 2-3.3 4J --Washington State

Department -of-T'ransportation, Olympia, Washington.

IV-7



t



DOE/RL 88-04 Closure/Post-Closure
183-H Basins, Rev. 3

06/19/91

SAPPENDICES

4-- A Topographical Maps . . . . . . . . . . . . . . . . . . . . . . . APP A-1
5
6 B Waste Characterization - 183-H Basin Number 1 . . . . . . . . . APP B-1
7

C 13-l Sar-Evaporattan Bas-ins Mas-tecesiqnation- -..- APP C-1

10 D Clay Liners (Admixtures) in Semiarid Environments . . . . . . . APP D-1
11
12 E-gHydroiogirEvatoatfiowo-Laiidfii ;erformanca (HELP) Using the

-ELP Model . . . . . . . . . . . . . . . . . . . . . . . . . . .. . APP E-1
14
15 F Cover Erosion and Drainage Calculations . . . . . . . . . . . . APP F-1

7 -G--- -Cover-M-terial-Volume Estimates . . . . . . . . . . .. . . A -
18

'19 H Chemical Waste Disposal Pernits (CWDPs) and Associated
L&M'ratrRe~prts for ChemicalslDtschargeda -B asin

N Numbers 2, 3, and 4 . . . . . . . . . . . . . . . . . . . . . . APP H-1

23 I Statement of Work: Well Drilling Specifications . . . . ... APP I-1
7&
2 J Procedures for Collection and Documentation of
' Drilling Data . . . . . . . . . . . . . . . . . . . . . . . . . APP J-1

48 . K Sample Analysis Table for September 1989 Through
29 - November-1989 . . . . . . . . . . . . . ... . . . . . . . . . . APP K-1

31 L Procedures for Sample Collection, Chain of Custody,
32 and Field Measurements . . . . . . . . . . . . . . . . . . . . . APP L-1
33
34 M Analytical Methods and Quality Control Procedures . . . . .. .APP M-1
35
36 N Personnel Training for Closure Activities . . . . . . . . . . . APP N-1

%imwt.o1 APAPP-i



l

I



DOE/RL 88-04 Closure/Post-Closure Plan
182-H Basins, Rev. 2

04/13/90

1 APPENDIX A
2
3
4 TOPOGRAPHICAL MAPS
5
6
7
8 NOTE: The following two maps are replacements for the prior submittal maps;
4 they incorporate Ecolay% -Not-ice of Deficiency com.ents and
1W current' information. The H-6-958 map depicts the current Hanford
11 Site perimeter boundary. Map 2 is an update of the map that was

12 presented in the June 1988, 183-H Solar Evaporation Basins, Final
13 Status Post-Closure Permit Application (DOE/RL 88-09). The changes
14 -are-the-addition-of the river staae recorder, the groundwater flow

direction arrow, and the waste site identification nomenclature.

%1-7

A-t

APP A-1



THIS RAGE INTENTIONALLY
LEFT BLANK



x n( mIrX V Anl

74 _:1 132

-- ~
N

I-,,, ~ a -Pr i1 t

WEST

30

360,000

31

UH LA T0

32

- 1 I ,13

* >351 '' llir MI &%

" 12

15 %12 33

= N . 1 46'__

I T I t
V w

RAW-IGAPPROVALS DATE . U S. Department of Energy
FO QUALITY ASSURACC Richlaod Operations Office

Qt s I (Waes mcHanford ccw

V-. N- -'

-v

s~4siMr nsNrr, -

-&-L. M/XRTCL..tLI

4~t~(Sa '/

tP/TrEa'

---

NOT
REQT

uV ER ALL
HA NFORD
FA-CIL 'TI ES

E AE

AS SHOWN 600 GEN

H-6-95 8

INOEX NO.

0100

I I

k

I T

I

'I
Ii



THt W PAGh INTENIONALtY

-LEFT BLANK



j 2 0

12 --16

II
11 Number

*~\ K (N \
-. K~ 'x*'\

N N\ > \ k
-N-

A
Not e: 11 1

Information was revised (February 1988)
from originall 100-H Area layout dated 1948

W39200 W38400

N92000 ---

W37600

N 191200 --

June 1988

78802-001.2
-

M1p 2

100-H Area Wells and Contour Map
Hanford Site Wind Rose

Scale 1:200 0 200 400 ft



THIS PAGE iNTENTIONALLY
LEFT BLANK



DOE/RL 88-04 Closure/Post-Closure Plan
1S3-H Basins, Rev. 2

04/13/90

1
2

5

7
1'

Ci?

APP B-I

APPENDIX B

S444&E HARACTERATT1 !W-83-H-BASI NUMBER I

NOTE: The -following -report-and-its-appendices- (A-N)- (156-pages) are the
----United- 4uclear Industries Report Number 3514 (UN1=3514).- It is a

historic record of the 183-H Basin Number 1 Waste Characterization.

Review of the actual Chemical Waste Disposal Permits (CWDP) and
associated laboratory analyses have disclosed some errors in this
report. Therefore, the data provided in the body of the text
supercedes this appendix. Because this is an historic record, it will
not be changed. It appears exactly as presented in prior submittals.
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Waste Charaterization - !S3-H Basin No. I

I. SUMMARY AND CONCLUSIONS

ifl order-to-permit tremoval and disposal of the waste currently stored in
basin no. 1 (183-H solar evaporation facility), a samplino and analyses
proaram was established. The goals of this effort were as follows:

r) fDetermine the concentrations of the radioactive constituents in
the waste.

(-)--Determine -tne concentrations of the ches-icali-constituents in the
waste.

(3) Designate the waste in accordance with the Washington
Administrative Code Dancerous Waste Reoulations (WAC 173-303).

Followinq completion of the samolinc effort in October of 1984 various

analyses were undertaken. The liquid and solid phases of the waste were

analyzed separately In most cases. This was done with the understandinc
that as much of basin no. 1 liquid as possible will be oumped into an

adjacent basin orior to commencinc with cleanout, hence, the packaged
waste will consist primarily of material found in the solid portion. By

pursuinq separate analyses of the liquid and solid phases, mathematical
-manipulations-to simulate actual waste conditions at the time of packaging

(e.g., 10. liquid remaining in the waste matrix) are possible.

Radioactive analyses showed that the waste material contained up to 530

ppm (parts per miniTioh) uranium in the solid portion; the liquid phase had
uranium present in concentrations exceeding 300 .o/ml. Based on an

-isotopic uranium analYs; :ne :asin I waste-exceeds the "Threshold

Quantity" limits cr racicnuc;ices anc must, therefore, be disposed of as

radioactive material ynon-zransuranic).

Chemica ana-l-ys-es-qf- t-h-e w*-sta snowe the major constituents of the solids
phase to be sodium, copper, water of hydration, and fluoride, nitrate, and

iulfateions. These c-onstTtuents comnrised approximately 90% of the total

-sid material. The l-iqu-id phase-consisted primarily of water and sodium,
nitrate -and sulfate ions. Table C.2 of Appendix C shows that major
chemical composition of the solid samples; Table C.1 lists similar data

for the liquid specimens.--NOte- For 1-oc-ations of samnle points, refer to

Figures A.2 and A.3 of Aocendix A).

In designatina the waste in accordance with Washington Admidistrative Code

requirements, the list designation procedure specified in WAC 173-03-0 7 0

was utilized. Specific areas of investigation, and the findinas-for-the
basin no. 1 material, are summarized as follows:

B- 3
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(1) Discarded Chemical rfcSucts: !hls sectcn of tne reculation
does not apocy to manufacturinc D-cess Mastes; lence. the basin
no. 1 material is no: oesionated ov tne discarced chemical
products criteria.

(2) Danqerous-Waste Sources: Review-of the dangerous waste sources
ittirrdcates- that the basin no. I material is not designated

by this regulatory section.

(3) Danoerous Waste Mixtures:

-- -(A)--Tcxicityt--Based-primarily on the concentration of fluoride
ion in the solid phase material, and Presuming this

-c-onsti-t-uent to be present as sodium fluoride, the waste is
designated as an Extremely Hazardous Waste (EHW) by the
toxicity subsectton.

(B) Persistence:

(i) Polycyclic Aromatic Hydrocarbons (PAH):

Grab samtles taken at opoosite ends of the basin
showed that any PAH's Present were below the
concentration limits reouiring desionation.

(ii) Halocenated Hydrocarbons (HH):

Grab samples analyzed for halogenated hydrocarbons
indicated that such constituents might be present in
- -- anti-ties' sightly greater than the designation limit
of 0.01%. It is recommended that further samoling and
analyses, if recuired to evaluate Packaging materials,

e unuerutken ' lowinq transfer of the basin no. I
licuiw onasa into an acjacent basin.

-(--)--areinoens: Analyses indicated that the total concen-
tration of carcinogenic constituents was less than the 1.0%
designation limit.

(4) Dancerous Waste Characteristics:

(A) Icnitability: Due to the oresence of nitrates in both the
soli and -V-uid- 0t-as-es, the waste from basin no. I is
considered an oxidizer and, as a consecuence, is designated
as:a Dangerous Waste (D4--urder the-Ignttability subsection.

(8) Corrosivity: Measurements of the sample pH's indicate that
the material is not designated by the criteria of this
subsection.
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(C) Reactivity: Aitnoucn tnere were some syaniae bearing
materia.s oiscnarcec ite sasin -a. 1, it is believed that
the small cuantities involvec (<ess than 3 pounds of solids
and approximately 2 gallons of solution) would not result
in designation via the reactivity characteristic.

kC)-EP (Extraction Procedure) Toxicity:--Cf the fourteen
contaminants identified in the regulations for EP toxicity
testing, six are herbicides or pesticides. Since such
materials were never dicharged into basin no. 1, EP
toxicity evaluation for these constituents was not
performed. Of the eight inorganic contaminants listed,
seven were testeo for and found to be either not present or
present in concentrations less than the designation
limits. Analysis for the eighth contaminant (mercury) was
not undertaken. Inasmuch as the waste has been designated
as an EHW per the toxicity criteria, further testina for
determination of the mercury extraction potential is not
warranted.

Based on the analyses performed, the- basin no.-I waste would be designated
via WAC 173-303 as an Extremely Hazarious Waste and would be assigned a

- -designati rg -waste-number of 1iti-D001.

n 1973, UNC began discharging waste sCluItinS from the fuel fabrication
- -rocess into the solar- evaporation facility at the 100-H Area. The waste

solutions consisted mostly of spent acids (primarily nitric, sulfuric,
hydrnfluoric, and chromic_acids)_ whi ch _htad been over-neutr~alized with
sodium hydroxide. Metal impurities in the waste included copper, silicon,
zirconium, aluminum., cnromium and nickel. In addition to the fuel
fabrication wastes, sma :uan:tes f sec anc unused chemical materials
from other contractors were occasionally discharged to the basin.

By mid-1978, nearby groundwater monitoring wells were showing increased

chromiumand nitate levels. indicating a Probable leak from the
facility. As a consequence, discharges into basin no. 1 were halted. The
waste material from the previous usage, totaling approximately 10,000
cubic feet, remains-in-the facility as a mixture of solution and
precipitates. In order to permit determination of removal and disposal
techniques, characterization of the radioactive and hazardous constituents
was undertaken. The purpose of this renort is to document the results of
this effort.

II Samoling Patterns and Methodologv

The basic dimensions of the basin are shown in Figure A.1 of Appendix A.
The waste material of concern is present only in the lower portion (i.e.,
-95' x 52' area) of-the facility. There are two distinct types of waste in
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-- the-basin: -1)-the materia' resc C7in ri n e :Cttomof :ne basin (which
constitutes the majority o :he wasze; Arc C dun Of soli
materials a-long two sides of tne basin. The builup aopears to be the
result of precipitation of the_ saturated salt solution, and forms "ridges"
of material along the east and west edges of the facility.

In order to provide representative samples of the material residing on the
floor of the basin-(ca1-ed- "inner"-basin waste and designated by the "I"
prefix in the analyses reports), the facility was divided into fifteen
theoretical grids as shown in Figure A.2, Appendix A. Samples were then
taken from the approximate center of these grids. Due to the presence of
several vertical layers of material, liquid nitrocen was used to "freeze"
a representative Qcre at each samole location. These samples were then
placed in containers and allowed to thaw.

The solid material found in "ridges" on two sides of the basin was also
sampled based-upon a theoretical grid, as shown n-Figure A.3. Samples
were taken--at- the--approximate-center- of- four randomly selected locations.
Specifically. the grids selected for samoling were those designated 0-0,
0-2, 0-5, and 0-9. (Note: the "0" prefix is indicative of samples taken
from the "outer" basin material.)

IV. Characterization Results - Radioactive Analyses

Of the fifteen "inner" basin samples, five were selected at random for
analyses. These samples were those designated 1-2, 1-5, 1-12, 1-13, and
115. Each of the five s-amples were filter-ed to -separate the solid and
liquid phases. These portions were then analyzed separately for
radioactive constituents. The reason for segregating the phases and
analyzing separately was to simulate the activities planned prior to basin
cleanout;- ie.*,--the -purnpi-n-pif as- much of the liquid phase as possible
into an adjacent basin and the subsecuent oackaging of the remaining
solids. Thus, tne oackacec haste 41l resemole the filtered solid
material more than it does tne 7tcuid nase. Of course, some portion of
- t-e-1-0 i-d w-i-ll -be- hrsk-y the solid material and will, therefore, be
contained within the packaced waste. By analyzing the phases separately,
the solid/liquid cata can be mathematically combined to duplicate the
actual waste mixture.

The results of the uranium analyses for the liquid portions are shown in
Table B.1 of Aopendix B. The liquid phase showed an average uranium

- content of-25-9 ac/rn-;--This relatively high value is probably due, in
part, -to-the-formation-of carbonate soluble uranium species.

uhe so'd hase-material- ofthe i-nnr-bas-it-sampies- showed arn average
uranium concentration of 420 ppm. it is anticipated that the uranium
content of the packaged waste will closely duplicate the-concentrations
found in the solid phase. -Specific--resultsof the analyses are shown in
Table B.2.

B-6



U=I-35 14

An isotopic uranium analysis was performed on the 1-2 solid samole.

Results of this efrort ar- scwn in 7acle 2. The isotooic concen-

trations listed should be consistent throuchout the basin. Based on

evaluation techniques provided from Rockwell Hanford Operations (see

-- Apoendix N), the-uranium content--exceeds-the "Threshold Quantity" for soil
-contamination and must, therefore, be classified as radioactive waste.
The calculation of basin no. 1 uranium concentration relative to the

1iWAWn, linfmi iq giIwn in ApUenudix 1.

-The material discharged into basin no. 1 is also known to contain
technetium-99. Results of the analysis for this constituent in the liquid
phase is shown is Table 8.4 of Apoendix B. -The-eoncsntrati-on of
technetium-99 in the solic phase material was found to be below detection
limits.

V. Characterization Results-Chemical Constituents Analyses

A. General Chemical Analyses

As with the radioactive analyses, five randomly selected "inner"
basin samoles were subjected to investigation. In addition, two of
the "outer" basin samples (randomly selected) were subjected to
chemical analyses. The "inner" basin materials were filtered to
separate- tn-asofit and iouid phases-.-- Cbemic-al- analyses were
performed separately for the two phases.

Results of the solid phase analyses are summarized, for major
constituents, in Table C.1 of Appendix C. Detailed chemical analyses
-results are shown in Table C.3 for-"inner"-solid phase samples and
Table C.4 for "outer" basin material.-As anticipated., the "inner"
solids showed very high concentrations of sodium and sulfate ions.

- CouDeru -f-uoride, ar-U rItate ions -were als present in substanti'al
quantities. - Aater.c oaseo upon weight loss at 1050C, was
found to comorise 22. (average) of the solid material. The two
"outer" solid-samoles-also shnwed the oresence of water in large
quantity. The major differences between the "inner" and "outer"
material was that the "outer" samoles showed about half the copper
concentration, about one-fifth the nitrate concentration, and about
70% more sulfate than the "inner" samples. The "outer" samples
consisted, as would be expected, orimarily of sodium swlfate which
had crystalized from the salt solution.

The results of the liquid phase analyses for the "inner" samples are
summarized (for major constituents) in Table C.2 of Appendix C.
Detailed results are listed in Table C.5 (Note: In the table of
detailed results, the liquid phase is identified as "supernate".)
Water was found to be the major liquid constituent, comprising about

- 70%-ofte-solutin-byweht. Sodium and nitrate ions were also
presen-t in -reat-abundance.-- The "outer" basin samples had no

- -- filterable-Iicuid, -hence--there-were--nodiquid phase analyses for
--these-soecimens.
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B. Desionation oer WAC 173-2C3: Genea' ' iscJssion

Rockwell Hanford Ooerations had--incicatec :tat 'UN C should designate
the basin no. 1 waste in accordance with the Washington Adminis-
trative Code Dangerous Waste Regulations (WAC 173-303). These
regulations permit designation by either of two methods: (1) list
4esignation_ or _(2)-riteria designation. -The method selected for
evaluating basin no. 1 material was the list designation procedure.
This consists of five sections, as follows:

- _scarde cheical products
2) _Danerous__waste sources
(3) infectious dangerous wastes
(4) Dangerous waste mixtures
(5) Dangerous waste charcteristics

C. --Designation-per WAC-173-303-081:- Discarded Chemeal Products

In discussion of characterization via this regulatory secton,-WAC
173-303-081 identifiesa discarded chemical product-as a "commercial

- - chemical product or manuf acturing chemical intermediate which has the
-z-genercna sted n chemical products list" or as an

"off-specification commercial chemical product or manufacturing
chemical intermediate which if it had met specifications would have
the generic name listed in the discarded chemical products list, WAC
173-303-9903." In addition, containers or liners used for such
materials or residues from cleanup of spills of commercial chemical
products are included as discarded chemical products. The Resource
Conservation and Recovery Act (RCRA) has essentially identical
language to that listed in WAC 173-303 with recard to discarded

--chemicnl products. Federal Register Vol. 45, No. 98, in which the
RCRA regulation is promulcatec, crovides the following comment on
-interoretinc the Qscar-ec :nei;rca7 ccuc -t - phrase
'commercial chemical orcauct or manufacturing chemical intermediate
having the generic_ name listed in ... ' refers to a chemical substance
which is manufactured for commercial or manufacturing use. It does
not refer to a material, sucn as a manufacturing product waste, that
contains any ofi the substances listed...". Since the material con-
tained in basin no. 1 consists primarily of a waste product from the
fabrication of nuclear-fuels, it-would not be considered a discarded
-chemical product. It s-houl-d--be noted, however, that- -in addition to

-- the-input -Trom fuels fabrication effort, other Hanford site con-
tractors have occasionally discharged cnemical materials into the
basin. Some of these discharges included unused chemical products.
Specific chemicals discharged to the basin which are listed as
Extremely Hazardous Wastes (EHW) in the Discarded Chemical Products
list were sodium cyanide, potas-sium-cyanide, copper cyanide, unused
cyanide solutions, and unused vanadium pentoxide solution. These

-- discharces were of very- smaIll uantityi_2_ pounds of total- solid
material and less than 2 1/2 callons of licuid). Analyses for

0
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vanadium in the basin sarnoles showed leves to be below detection
-T-imits ->2 1/ lml-i te n iv ui chase arc > q.04wt.% in te solid

phase). flu ciscnarges of non-routine chemicals to the basin were
-doecumented -Ia-" he i aste -0 two-saI- mrmits. -A sunary of-these

dicharges are_ shown- in labi e- 0- of Apoendi x D; copies of the actual
"Chemical Waste-Disposal Permits" are included in Appendix J.

--, -fDes-ic-nation-per-WAC-173-303-082: Danoernus Waste Sources

WAC 173-303-08Z -specifies that wastes from the Dangerous Waste
Sources list be designated as Dancerous Waste (DW) or Extremely
Hazardous Waste (EHW), as aporopriate. The sources list (WAC
I 74-303-9904) is reproduced in Alpenoix E of this report. The waste
from the fuels fabrication process in basin no. 1 is not designated
by this regulatory section.

E. Desianation per WAC 173-303-083: Infectious Danoerous Wastes

WAC 173-303-083 on infectious dangerous waste has not yet been

F. Desionation per WAC 173-303-084: Dancerous Waste Mixtures

The Danuerous Waste Mixtures section has three areas to be considered
when-evaluating -a maste,- Specifically, thesa areas are toxicity,
persistence, and carcinogenicity. Each of these categories were
evaluated for the basin--no. 1- material, with results as follows:

1. Toxicity: The regulation requires evaluation of the toxicity of
constituents within a waste mixture. Toxicity data
catecorization is found in either of two sources: (1) the Spill

-Tab-le contanef Cr20 17 4- -whi- Zists the toxic cateeory
of a chemical trectly, or (2) the NIOSH Registry, which lists
toxicity data wnicn must be compared with a table in WAC 173-303
f.nr ermtin?.tign Irr eory. nrQ the toxc categories
of the various constituents are known, a formula within the
regulations is used to comoine the individual material
toxicities into a single "Equivalent Concentration" (E.C.). The
resultant E.C. and the total waste quantity involved are then-- l-ate~on-o agraph- (provided within the regulations) for
-determinatimn -F dignn2ion- for toxicity.

In determining toxicity, certain presumptions must be made
concerning the forms of the materials in the waste. For
ex-ample, know-ing the-sodium ion concentration is not enough to
determine toxicity; instead, the sodium ion must be presumed (or

- shown) -to-te -in -&-particular--form, eeg,, aS Sodiim sulfAte,
- Only when the soecific form is identified can the EPA Spill

Table or uN-OSHRegistry be consulted for determination of the
toxir rAtPnnrv
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Table F.1 of Aoendix = 2ists the oresumed orms, toxic
categories, and concentrations for the major constituents in the
solid phase waste. (Note tnat the list includes only those
materials whicn, in tne presumed form, had toxicity data
available. Sodium sulfate, for example, is not listed because
toxicity ratings were not found in either the Spill Table or
NIOSH Registry. Also, water and other materials which are
considered -non-toxic-arrnnit inc]ued )-)r determining the
presumed form, the tendency was to list the material in the most
reasonable and toxic form. Thus, all the nickel in the sample
was considered to be in the hydroxide form (Class C toxic)
rather than the oxide form (no toxicity data available), even
though the waste probably contains both nickel hydroxide and
nickel oxide. Similiarily, thecalcium is probably present in
the-waste at least in part as calcium carbonate, however, the
calcium hydroxide form is presumed because of the availability
of toxicity data.__The actual determination of the concen-
trations of various forms in a material consisting of a
multitude of constituents is extremely difficult; by presuming
the most toxic and reasonable form, however, a conservative
evaluation is orovied.

Actually, the form of the first four materials listed in Table
P A s r-at-her- immaterial -bec-aus-e- th-e--f-ift- -1-i sted item, sodium
fluoride, is present in sufficient quantity to result in a
designation of IxtremelyvHazardous Waste (EHW). -It should be
noted, however, that the presumption that all the fluoride is
present as sodium fluoride is Drobably not completely correct.
In-actualty--a good deal of the fluoride is probably present as
sodium fluozirconate (Na2ZrF 6), for which toxicity data is
-not available- -Water leachina of the solid phase, however,
showed that the resultant solution was high in sodium and
fluoride ions, but very 7ow in zirconium. The scenario for
exolainina the observed behavior is that, in the basin solution,
the overabundance of sodium is causing precipitation of
Na2ZrF6 via theconon ion effect. When water leaching the
filtered solids, the Na2ZrF 6 aooarently redissolves,
followed by reaction of the zirconium witthydroxide ion.
Whatever the actual mechanism is, the evidence indicates that
the sodium and fluoride ions in the basin no. I solids phase

-behave very similar to sodium fluoride crystals- when--l-eached.
As a consequence, the material is treated as sodium fluoride
when eval-uati-ng -for -toxicity.

Appendix K shows an example of the E. C. calculations for one of
the solid samples-; Table F.2 lists the E. C. values calculated
for each of the samples. Fiqure F.1 shows the toxic waste
mixture graph from WAC 173-303 which is used to designate toxic
waste classification. As can be seen, an E.C. greater than
0.01% results in a EHW desionation for the basin no. I solid
material since the batch quantity I _I__rater than 4,000 lbs.
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- - - - e waste wi'l be oackagdu 'or cisoosal in -g
drums. These drums will contain less than 4,000 lbs. each,
however, all the arums will oresumably be disoosed of
simultaneously as a single "batch" of waste.)

Determination of the forms of the constituents in the liquid
phase samples is even more problematical than the determination
- or thc s . Ionic substances-in solution are mm-ly
referred to as a compound associated with the ions (e.g., a
solution consisting of sodium and fluoride ions is called a
sodium fluoride solution; a solution of hydrogen and fluoride
ions is called a hycrofluoric acid solution, etc.). It must be
recognized, however, that the substances in solution exist
primarily as separate i~ns__and-not-_as-actual_ comounds. In a
solution consisting of-many- different cations and anions (such

-- as the basin--no.---iquid)--it is not technically correct to
associate the separate ions with particular compounds. In order
to evaluate toxicity per WAC 173-303-084, however, it is
desirable to identify a specific form for the ions. In
evaluating the basin no. 1 waste, it was assumed that the
cations were associated--with eit-her nitrate- or sulfate ions (in
proportion with the molar ratios of the two anions) since these

--- two-groups comprise the vast majority of the anions present.
Similarily, the anions were presumed to be associated with
sodium since this reoresentsthe-maior cation present.
Admittedly, assignment of material forms in this matter. can

---result in some rather unlikely combinations; nevertheless, such
assignment was viewed as the best method for evaluating toxicity
---i- tre--absic-e-of actuai-bioassay testing data.

Table F.3 lists the presumed forms, toxic cateaories, and
calculated concentrations for the major species of the liquid
phase. Basec In :ne ;aicuation performed, three of the five
liquid phase samoles nad E. C. values below the limits for
toxicity designation; the other two solutions were found to be
in the Qangerous Waste (DW) cateorv (see Table F.4).

In an attempt to mathematically combine the solid phase (EHW)
and liquid phase (OW) toxicity desionation, calculations were
made based upon the weicht ratios (see Table F.5) for the
"inner' basin samples. If 50% of the available liquid is
removed prior to packaging, the resultant "inner" samples will
be EHW (see Table F.5). As a consequence, a designation of EHW
due to toxicity is made for the basin no. I waste.

2. Persistence: This subsection of WAC 173-303-084 involves
determination of the concentrations of halogenated hydrocarbons
(HH) and polycyclic aromatic hydrocarbons (PAH). In evaluating
basin no. 1, two crab samples were taken and analyzed to provide
a ceneral indication of the potential contaminant levels. These

;_*, I
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samples were taken at ccations witnin tne crics identified as
1-2 and I-la (see Figure . Fclicwinc secaration of the
solid and liquid phases, the samples were extracted using

-techniques-spectfied within the regulations.

All the extracted residues were well below 1% by weight, which
is the limit above which additional PAH analyses are required.
Some of the sample phases, however, showed extracted material
totals in excess of 0.01t (by weight), which is the limit above
which additional HH analyses is required. The presence of
halogenated hydrocarbons in the waste would most likely be due
to carry-over ardischarce of tetrachloroethylene, a substance
used in substantial quantities in the fuels fabriction process.
Since the basi no.r material is designated as EHW per the
toxicity evaluation, the need for further HH analyses is
warranted only if absolutely necessary in order to evaluate
adequacy of packaqina materials. It is recommended that
additional samples (if required) be taken following transfer of
the-majority-of-tie liquid phase into an adjacent basin. EPA
-approved methods specified in document SW-846 (entitled "Test
Methods for Evaluatine Solid Waste, Physical/Chemical Methods")
should be consulted prior to undertaking any sampling and
analysis effort.

3. Carcinocenicity: Subsection (7) of WAC 173-303-084 requires
that a waste be designated as Dangerous Waste (DW) if the total
concentration of carcinogenic material exceeds 1.0% of the total

------ -- wast-e-quantity-.- investigation showed that the only carcinogenic
materifal in the liquid phase (based on presumed form) was
Na2Cr04. As shown in Table F.7, the concentration found in
each of the five licuid phase samples was well below the 1.0%

-- it. . -shows-t-he-concentr-atoTTs of -pr-esumed form
carcinogenicrmateruials in tre solid phase samples. Again, the
values are well selow the 1.0% limit.

Summarizing the information gathered relative to the reaulatory
section, basin No. 1 solid is designated per WAC 173-303-084 as
shown in Table P.O.

G. Desionation per WAC 173-303-090: Dancerous Waste Characterisitics

Having designated basin No. 1 as EHW per WAC 173-303-084, further
investigation and analyses- i-s -not required by the regulation.
Inasmuch as most of the analyses were being undertaken concurrently,
however, most of the information needed to evaluate the waste in
accordance with the Dangerous Waste Characteristics section was
availale- Thic- rnGu-atory section specifies four areas to be
considered- when desianatina-waste materials. The basin no. I waste,
when evaluated with respect to these four areas, provided results as
follows:

R-1 2)



1. Ianitability: The reculatory section on icni tobility states
that waste is designated for this characteristic if "it is an
oxidizer as defined in A9 CFR 173.151." The 49 CFR 173.151
-aef int-i ti cn-,- i-n-t-u-rn- 11ists nitrate bearing substances as

-- -Sxciders-_-he analvses of basin no, ' solid phase material
showed nitrate concentrations ranging from 6 to 10% for the
"inner" samples and an average of 1.5% for the "outer" samples.
The liquid phase samples ranged from 14 to 23% nitrates by
weight. As a consequence, basin No. I waste is considered to be
designated as DW via this regulatory subsection. A waste number
of 0001 would be assigned due to the ignitability characteristic.

2. Corrosivity: The corrosivity designation procedure for the
liquid pnase samples involves two tests: (1) a pH measurement
and, (2) a measurement of the corrosivity towards steel.
-Inasmuch as packaged waste from basin no. I will contain no free
standing liquid, the steel corrosivity testing was not under-
taken. A pH measurement of the liquid phase material showed,
however, that the solution would not be designated by the
criteria specified in the regulation. Table G.1 lists oH data
for the liquid phase.

WAC 173-303 specifies that a solid is designated under the
corrosivity uhscirtinn if the material, when mixed with an equal
weight of water, yields a liquio with a pH greater than 12.5 or
-less t%-an- -2-.- - The- "outer" basin samoie identified as 0-0 and
0-9 were subjected to this test, with resulting liquid pH's of
9.3 and 9.6, resoectively.

Based on the tests performed, the basin no. 1 waste is not
designated for corrosivity.

I - -ac th ieria--tor detrminirrc-'tether or-not a wasts
exnibits tne cnaracteristic of reactivity are shown in-
Aocencix L. The ony :otenzial for basin rio._1 waste
desicnation involves the "cvanide-bearing waste" criteria.
Approximately 2 1/2 pounds of solid cyanide and 2 oallons ofcyanide-bearing solu-tions were discharged into the basin (see

-- "hemical Wasme Disposal Permit" No.'s 7-77, 77, and 3-76.)
Due to the small quantities involved and the probability of
decomoosition, it is not believed that the cyanide would be
-found- present "i a iuantity sufficient to-present a dancer tohuman health or the environment"; therefore,_ the waste is not
considered to be designated under reactivity guidelines.

4. Ea.xici ty: The EP toxicity characteristic concerns the
potentiai tar leaching of heavy metals and certain herbicides
and pesticides from a waste material. The specific constituents
ofr-concern and concentrations requiring designation are shown in
Table G2.

1~
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The procedure fcr determining the EP toxicity of a material
involves secaration of the liquid and solid phases, leaching of
the solids portion (if >0.5% of the sample matrix) with
specified volumes of deionized water and acetic acid,
recombination of the filtrate and leechate solution, and
chemical analyses for the specified constituents.

In evaluatin thetb.ain no, 1 wacte,_ the analyses for the
herbicides and pesticides were not pursued since such materials
were never discharged to the facility. Also, due to the rigid
constraints on samole-retention and analyses; the waste was not
evalitated for t-he pot-et-i-al- of mercury E-P tOxicity. Some small
quantities of mercury bearing materials were discharged to the
basin as authorized by "Chemical Waste Disposal Permits." Since
the waste has been designated as EHW via the toxicity criteria
of WAC 173-303-084, additional sampling and analyses for mercury
contamination is not warranted.

In evaluating the waste for the remaining seven heavy metals,
analyses on the "inner" basin filtrate and leachate portions
were performed separately rather than on the combined aliquots.
Results of the EP toxicity testing for the "inner" basin
filtrate and leachate and for the "outer" basin leachate (the
"outer" basin samples had no filtrate phase) are shown in Tables
-G.3, G.d, and--G-5, -respectively. As can be seen, none of the
filtrates or leachates were above the applicable limits for
arsenic, barium, cadmium, lead, selenium, or silver. In order
to evaluate the overall EP toxicity for chromium VI in the

.i.er" samples, it was necessary to mathematically combine the
results from the filtrate and leachate samples. Since the
filtrate shows the hiqhest concentration of chromium VI, the
most conservative method of evaluatino for EP toxicity was to
oresume that the volumetric oroortion of filtrate oresent in
t're samones ' a:so ne oresent in the packaged waste. (jn
actuaitv, tne :ackaaec material will have substantially less
~iltrate. ) The results of mathematically combining the filtrate

_.dlagtal_ scltion; sbed n-noPmetrc pronortiOrS, are
summarizec in Table G.6. A sample calculation demonstratino the
combination method is shown in Appendix M. Note that the
mathematical combination method used is identical to that
descri-be__in the Washington Department of Ecolocy document
("Chemical Testing Methods") for evaluating EP extracts
conmaininc two liclid chases.

_1ubjtetiigathehrnmium VI concentration results to the
statistical interoretation described within the "Test Methods
for Evaluating Solid Wastes - Physical/Chemical Methods" manual,
the conclusion reached is that the basin no. I material-would
not be destgnatd-as tCxD c Ca-cuations- of-the statistical
evaluation of the chromium V1 data are shown in Apoendix N.

Taole G. summarizes the basin no. I waste designation per WAC
l73-03-090.
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BASIN DIMENSIONS AND SAM~PLE LOCATIONS
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183-H Basin No.
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APPENDIX 8

RESULTS OF RADIOACTIVE ANALYSES
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tAPI P .1

Uranium Analysis - Liquid Phase

Samale No.

1-2

T-T

1-12

T -1

T-1 ;

Uranium Content (jiq/ml)

328.5 (average)

234

250

238

3-20
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TASLE 8.2

Uranium Analysis - Solid Phase

Sample No. Uranium Content (wt %)

1-2

1-12

1-13

-15

0-0

0-9

0.053

0,040

0. 39

0.039

0.039

0.0082

0.016

U-.;'
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TABLE 3.3

Isotopic Uranium Analysis - Solid Samole 1-2

Content (wt %)

98.940 : 0.004

1.006 S 0.004

0.044 50.001

- +-- C 0.001

Tecnnetim - iEauid Phase

Samole No.

1-2

1-5

1-12

T..13

,~ ,:2

I--

8.90 x 1o5

7.00 x 105

7.88 x 105

8.68 x 105

4.94 x 105

B-22

Isotope

U-238

i.-235

U-236

U-234
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183-H Basin No. 1

zurmarv of Chmical Analyses -

ic jid Phase Ccnstituent, > 10 u L/ml

(all results In ug/ml unless noted
otherwise)

Qon Stia -- 1

Na 130,000

Zr 520

Cu 520-

F- 2,700
9.00

N04 -- g1100

280,000

-CM3 2,970

H20 loss (based upon 64.

A1S --I <10 _

Cr -0

K 180

U-
NI
Ni

Si

Cr VI

pH (-log CH+)

Specific cravity ("g/ml)

Wt. ratio -

14

17

<10

50

9.53

1.28

1.43

134,000

560

auu

2,700

800

1,000

290,000

20,000

1,380

-4,94C

63.1%

13

or

240

-- 18

19

10

81

9.32

21 f

2.14

92,000

360

360

4,100

500

600

180,000

24,000

1,740

73.25

<10

60

10

15

<10

57

9.54

1.20

1.63

-. ;

92,000

280

5,100
6100

700

190,000

28,000

2,760

4,100

73.8%

<10

63

60

12

17

<10

60

86,000

170

180

5,100

500

500

160,000

31,000

2,580

-4,030

75.2:

<10

60

<30

10

16

<10

54

9.66

1.19

2.20

9.71

1.18

1.90
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Table C.2

183-H Basin No. 1

Summary of Chemical Analysec -

Solids Cnsttuents_>1 wt. I

(all results in
otherwise)

L1. 112

wt. X unless noted

1=11. 1-

M.5 20.3

12.6 12.8

1.90 3.43

5.4

NO;

S.

H20 lass (based
unnn drvinn at

6.2

9=6

19.8 23.5

21.0 18.7

.1 <1 <1 <1 <1 2.83 <1

pH when mixed
W4th rota1 Wt.
H20

Wt. ratio -
solids wt.

supernate wt.

1.43 2.14

1=±

ta

Cu

Zr

19.5

11.2

3.32

17.7

10.0

3.85

18.8

12.7

3.55

6.1

7.A

20.3

23.5

6.4

20.5

5.44

1.56

7.1

1.4

35.5

22.9

6.30

1.82

6.7

1.6

32.7

ai

19.7

23.5

A.1

17.7

24.5 22.8

1.63

9.6

2.20 1.90
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Table C.3
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Table 0.1

SUI:M.ARY OF WASTE ISPOSAL PERMITS

Material CDcscriptioi

F5 W7/21// Proprietary sd ta'ilic ac1aid base
solution ("Klene-Ox") from film
developing precess; pik 1L.7.

/b 12 / l1//t Used chromium p Iating so lut Ion
total acid normality = 1 .9.

75 12/I//S Synthetic salt solution
containiig:

NMIl 1 13%
NaA IO- - 5%
NaN0 3 --24%
NaNU 2 - 8%
1120 - 50%
pil = 12

7b 01/15/ l Unusea chemicals:

Qu <nLtiTy

J b ga I

S5 gal

0 00 gal

Toxicity Data

Sultainlic acid: ural rdit LOLa:
(N10SiS i

T~I-ig 1000-under
(1110.M11) I

1600 mg/kg;

1 ppm (Chromic Acid)

Class C toxic per Spill Table
(Chromic Acid)

Nall: Class C toxic (Spill Table)

NaNO 2 : Class H toxic (Spill Table)

Cuuiuen

Impurities:

ts

Cr-68 PP"

Al-14 pp Io

Analysis: Cr- > 203, J ppm

Fe-21000 11)111

Spectrochemica
showed n0 neavy

wt (lysis

Oxalic acid 011 lbs (xalic acid: crMl rat LD 0 : 375
Oerina I rabbit L L): ()20,000ity/kg;
TI-iih6 :1000- l0ppm'

Formic Acid 2 lbs

76 01/11/76 Unused chemicals:

Fornini c Acid: Oral
(N 10SI).

rat L. 5 0 :U1100 m/kg

19 lbs Iinhalation rat LCt(j:2,8b8 ppm/Ill (NIOSI)

lis .

i lbs Oral rat LDS: 1100 mg/kg (NIOSII)

5 gal Class D toxic (0pi 1 Table)

r-i i t
. Le

Iir

III

lit 1(4

11C 4N0i3 PcI4

tAB
L1

I I

niq/kq;



1 Tale D. I
SUMMARY OF WASTE DISPOSAL PERMITS

Permi t
No. D te Material uescription' (Ju.ntity Toxicity Data

o.5 gal Class D toxic (Spill Table)

I ga l-, -

tic I

1131'02

3-7J d1/1//6 uliused cyanide solutions.

4-76 01/19// Used absorblirw solution
coitaining:
lIIt12 (0.00 / lb/gal)

HI A (0.01
H I

2 gal Category "A" (WACt

,' I' I I L 12,.
tLI'l oral rat LD56 :

lb/tOta I)

s-/it LI/ 111/ /, used b4ttery' acid
117504 and Ab.

6-6 0/////b Used battery ALd

,1 2504 and Pb.

7-46 0//I///1 Used battery acid
12504 rknd Pb.

8-76 02//l6 Used battery acid
H2S04 00 Pb.

ElT A:
Class (. toxic

coIltailtilt)

colidi in 111t

contain ing

containing

173)' Cyanides are "EIW" per
WAC 173-3u3-9903.

I tg/kg (NIOSI)

(jpill Tible)

dgal l 254: Class L toxic (SpIllI Table)

In gal 112504: Llass L toxic (Spi 1I1 Table)

+1l H2Sd4: lass C uxic (Spill

2/5 gal 112504: Class C toxic (Spill

lab le) Ana lysis shiowid

H2SO4/9dI dolt I
conceriat lu14.

lab Ie)

9-7b 03/08/lb Unused poprietary uxalic acid
base materials (Turco products
also contain citric acid):
Turco 4521-A
Turco 4621-B1
Turco 4521-F
Artel 30

Oxalic acid: Oral rat LD50 375 my/kg
Dermal rabbit LD50 : 20,000 mg/ky;
Aquatic TLm96: 1000-100 ppm (NIOSH)

45 lbs
3d lbs
26 lbs
6 gal

Citric Acid: Oral rat LD50:
Aquatic TL 6: 1000-100 ppm

11,700 mg/ky
(N 10SI1)

Ciatmnents

* tits
111'1i'l;P

t.j
Enf
1
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TAble R, 1

SUMARY OF WASTE DISPOSAL PERMITS

Mailer iat Desc~rip if on Ouiti1tyv Toxicity Data

Unused proprietary
chemicals

mliiipsltire DEG
l(adiowash XRF
NI -680
Pit -681b
II-

!riisei4 chbtmicals:
N yS104.2120

Ua2IIAsO4 .7120

hIm s cdl proprietary llIifl 4
base chemicals):
Ni- 100
JI -121
NIL-121
Oakite OEM 27-AI-S@b
Oakite OEM 27--Ai--l2
Phoenix 116
Phoenix 121

Phoenix 121-1
Phoenix 121-2
Phoenix 12f-3
Phoenix 130
Turco 4512-8
Turco 4512-C

Elint base EDIA: Class 0 toxic (Spill 'Table)

3 gal
3 gal
35 lbs
100 iI's
25 lbs

/bIb)

Ii)lb

7 hb,

?! ) I 11 A tituit i : I :

Metal impurit I

10 gal 113P1 4 : CIlass 1 Lox ii
4 gal
4 gal
3 1/2 gal
2 gal
4 gal
5 gal

( pill aI le)

1 gal
I gal
I gal
4 gal
13 gal
11 gal

(11pm1):

Al: 2000; Fe:11
Al: 100; Fe: 2( II: )n
Al: 20; Fe:I0
Al: 600; Fe:,'6
At: 600; Fe:2J
Al: 250; Fe:5; Ni: I
Al: 500; Fe:10; Nt:';

V:2; Lu:?
Al: 200; Fe: i;6 N :l; V:I
Al: 500; Fe:5; Ni:2; V:I
Al: 300; Fe:5; Ni:; V:lg
Al: 350; Fe:7; hii:3; V:2
Al: 1000; Fe:100 in

Al: 700; Fe:20

lide L

76 3/3 8/ / 

Coiments
Mal~ria Dese-iitio OuliltI t

j) cl /1//I.

(N ) 2.11"41 1000 1111 ipton (NICNIl),

/6 ()/ i/t/ it



Table 0.1

SUMMARY OF WASTE DISPOSAL PERMITS I

Date

13-76 03/08/76

l/-6 4)3/I////

Material Description

Unused prop'rietary sulfamlic
cid base chemicals:

furco 4306-D
Wyandotte 50b]

tsed battery acid containtlig
12504 and Pb.

fused battery acid cOnt.ainting

I I.504

Toxicity Data

/h His
75 lbs

Sulfamic acid:
(NIOSH)

Oral rat LD1U:

Is" (al 112S04 : Class C toxic (Spill Table)

/'I l I1 2S0 4 : dlass C toxic (Spill Table)

Comments

1600 mg/ikg

Analysis showed sohution to
be 5.7 N(11) & ci it-dined
2 ppm Pb.

lilused chemicals:
NI plating solution

Analysis showd 0. , b,
10 ppm to, 40 p'm Hsi.

4 1hb, CUS04. (liass A toxic (Spill

i9t LJ////6 ilnieeded chemicals:

fIu1in"g H2504 I ILJ I N03 : Class f toxic (Spill Table) "chem-Polis" <i t in
HNO3 & H254-
Anaysis showt-d lu
be 9. 1 N in 1II' j awd
contained 200 ppmi (i.

"Chem-Polishing' proprietary
solution

S gl H2S04 : Class C toxic (Spill Table)

0.3/% b//

( "504 Table)

b3

Iquahltity

16-76 Uj/I///6
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Table U.

SUI4MAHRV OF WASTE 'ISPOSAL PERMITS

I)ate

.76 03/05/l7b

76 Ob/?11/1/0

Mtr Ii 1 fl~ri~ in (lii i t y i

Un used chromic acid.. 100 lbs

Unused_chemica!ls,:

Toxicity *ata

Class C toxic (Spill Table)

NaAl162

Sr tpriet a 1caustfc materials:

lrco Alurninetch #2:
Solutfon
Powder

IPiversey 0202 Al Cleaner

American Equipment L Supply All
Purpose Synthetic Cleaner

Diversey R4X-12BB

Selectron Electroc leaning

Turco Alkaline Rust Remover

Analysis showed:
Al: 100 ppmil; Cu: '10 ppm;
Fe: 20 ppm; N i : 200 ppm

Lb a I

JSh gal

4100 lb,

c/S gal

b lbs

Analysis showed:
Al: 2 [ppm; P: /010
5 ppna

Analysis sMoUMl
P: 1%1

Analysis showed:
Cu: 10 ppi; le: h
p: 100 pPm)

Analysis shnwd:
Al: 20 ppm; Iu: 50
P: 1%

'1111

pIII;

Analysis showed:
Al: U10 ppm; Cu: I l1

Analysis showed:
Al: lU ppm; M": I spm

Comments

Pb:

w
hi
H

m. , ia, jn, ini nnur a t t_
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ITdble~i.l

SILIMARIY (IF WASTE DISPOSAL IPERIIITS

Material Oescription, Quaaiit ity Toxicity IData

-76 06/29/76 Unused acid p)atinga

Co PlatingI soiution

solutions:

I 'k Analysis shiwed:
Co::>2%; My: 2 ppm;
NI: 200 PpM

Analysis sK; iL:: p
Co: 10 ppmn; Ni : tI00 111)1

Ac ti vat ing Solution 02

N1 Acid Solutionh Analysis sInhwt'(I:
Co: 300 pp i;; A I
Cr : 10 ppm,; .ii:
Mg: 20 ppmi; Mn:
3%

: 111)111;
Wl pm;ji
MI ppm; Ni:

At i vat ing Solut ion 0l

tfpper Acid Solution

ProprietaryChemicals:

Analysis s Iuwd:
Al: 0.1 ppii; I : n. I
Ni: 0.2 ppm

Analysis s IWmtil:
Cu: 2%; Fe: 10i
Ni: 20 ppm

Uniused "Zinctone" cOtalining
clrouiic acid and nitric acid.

Unused Chemicals:

CuS04

20 qjdl Chrumic acid: Class C toxic (Spil lable)

Nitric acid: Class C toxic (Spill Fable)

100 lbs CuS0 4 : Class A toxic (Spill Table)

Fe 2 (S04)3 2 IL's Fe2(504)J: Class C tox-ic
(Spill Table)

Na 2r02 l

Date Conuents

76 06/29/l6

piplm ;

7

1 0

i pi

I <i

i a

1/4 lb



Material flescrIptionr

SUMMARY OF

[u antit y

Table B.
WASTE DISPOSAL PEiMITS

Toxicity Data Coiments
,. - M - - . _ rintIN

1 l10 Urea: Oral rat LD50:
TL 96: -over 1000 ppu

V205 saturated
d(pe1us solution

Proprietary Solut.ion:

electron, Ltd.,,Ni,,
reutral Solution

14,300 mg/kg;
(NIOSII)

2 pis V2 05 : Class C toxic (Spill Table)

3 pts

j% is an EO: per WAC
173-30319903.

Analysis slu'we':
co:: 0.1%; P: I'X; td:>2%

1 o// I//I Ioustic materials iW drums:

li um No. 14

lrum No. 40

Drum No. 31

Drum No. 39

Analysis sliwliI:
Al: 500 ppm; LU:I
Fe: 500 ppm; My
Mn: 5 ppm; Ni:. 4d
Pb: 5 ppm; W; W)
U: 100 ppm.

39 lbp

15 1/?
gal

1/2 gal

I ppm;

ppm;

oPm'';

Analysis sinwed:
Al : 1000 ppm; Li 1 ppm;
Fe: 500 ppm; My: 10 ppm;
Mn: 5 ppm; Ni:: 10" ppm;
Sr: 26 ppm.

Analysis sluwed:
Al: 5, ppm; Cd: b pPm;
Cr: 19 ppm; 0j: >3000 ppm;
Mg: 10 ppm; Ni : 3( ppm.

Analysis slowed:
Al: 40 ppm; Cr: 4 ppm;
Fe: 90 ppm; Mg: 1 ppm;
Mn: 90 ppm; NI: I ppm.

ii ate P

Urea

4L
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J I

SUMMARY OF

T1bileD. I
WASTE DISPOSAL

ermit
No. Date

5-76 07/12//b

6-16 (J/(P//,

-/6 U ////6

Materia)

Strong acid

Description

solution

Used battety acid containing
1ySO4 and Pb.

Hlnui. ed cheQlcaIs:

II It Iao amine

FMercuric nitrate

> odliumt hydroxide

Mercaptoacetic acid

(holine chloride

Deoxycholic acid

Phospliwmolybdic acid

Sodium chromate

Trichloroacetic acid

Quant I ty

I 1/2
g3d I

uxici.t Data Comme nts

Analysis showed:
Al: 8 ppm; Co: 40 ppmn;
Cr: ppm; Cu: 400 ppm;
Fe: 4 00 ppm; Mg:: i ppm;
Mn: 4J ppm; Mo: 800 ppm;
NI: 800 ppm; V: 4 pim.

I I I 1l2504,q: Class C toxic (Spill Table)

1, 1 ikIi Class loxit 00in I Table)

I/I Oral rat Ili t0: 10 mg/kg; de'minal I biIIiL
L50:: 12,206 ug/ky; 1-m9b: 1000 pPmii

I/I ,l Class toxic (Spill Table)

I/i Ijol Class C toxic (Spill Table)

I/H gal Oral rat LD5(: ?50 mg/kg; (NItSH)

2 1/4 lbsOral rat LOse: 3400 mg/kg; (NIOSH)

I/U lbs---

IlIb -----

2 lbs Class C toxic (Spill Table). human

positive carci-nogen (NIOSH)

1/4 lb Oral rat LOsO: 5000 mg/kg; (NIOSHI)

PERMI IS

44

En,



Table o.

[I ate

j tH/ 0///t)

j IU/ Il//t

Material Descriptiion

Used P205 desicant

Used EDTA solution.

ll1 d lit solutio.

1s1d battery acid containing
Il/i%4 aild Pb.

F 1(/21//It Rle wet-ting and f
sojlut ion.

b 12/14//t Used inhibited 1CI
soliition

b 09/02//6

L)IIiljly agent

c leaiing

Used citric acid and ainnoniated
citric acid solutions

' ISUMMARY OF

Quiant~ IIy v

5 lbs

WASTE DISPOSAL PERMIL TSI

Toiiy Data ,

Inhalation rAt LCi 3O:
(NIOSIH)

185 gal Class D toxic (Spill

Cla s II to: ic (Sp I
is an almtudI posit

AO I ,I

tJ* I

151 t -
300111
gal

1319

Couwents

1217 mng/j13/1I1j;

1 able) Analys is
du: 0.6%;

Mg: 100
ppm; Mo:
300 piim;

I I [able).. Beryll ium
I ve (arc I Cgen.

112 S0 4 : Class D toxii ()pill

showed:
Fe: 0.6%;

ppi; Mn : 60:0
100, ppim; N I:
Pb:1 1( p) l111.

Analys-is showed So lition
to contain 11 qlil of e

Table)'

hICl: Class 0 toxic 4111 lable)

gal Citric acid: Oral rat LD5O:
TL 196 : 10110-100 ppm (NIOSH)

111,700 iiig/kg;

Anmnonlum hydroxide: Class C toxic (Spi Ill
Table)

Solution conifsis id (i 106
ml of wet tviij &. uoinmii
agents & I.!IO 111, It
uranium. I

SOiut oni wa n1tl Ii Icrust
degreasing so nei t uage
tank. Fresb so hit in.
;onsisted of 20% li I and 1%

idne based ini hii tiir.

Solution was. used tr pass-
vate degreaser so Ivent

storage tank . Sol I ion
started with 1/4% citric
acid and then had pil
adjusted to 8-9 by addi-
tion of 1114011-. W

v

fluant~ ~ ~ ~ ~ IIvToiiyDt ,

I li



SUMMARV OF

Date

Buriq Kcid

Cuprjc sulfate

Lithiuii f luoride

Aluminum chloride

Sodium fluoride

Material Desc rpilon

Unusyl 15% H?02 solution.

Unused chemicals:

HNP0 4

Acetic acid

ulusud 14F-Hf crystals.

onusedi emIcals:

Nicktl4 chloride

Nicktl sulfate

VSim phosphate

Sodiiu borate

I h

lbs

lb

Ib

lb

Taile i.i

WASTE lSPOSAL PERMITS

Toxicity Data

Inhalatyloi rat LC501 2000 mg/m 3 ;
suspected carcinogen. (NIOSH)

Class Li toxic ( pill Table)

Class C Toxic (Spill Table)

6 gal

a I

5 lb4

(NIt>H)

11, 96 :

(N100SI)

Class.C toxic (Spill Table)

Class I toxic (Spill Table)

Class i li.xic (Spill Table)

Oral rat L) 50 : 12,93U mg/kg

Oral cIt Lbgj: 2,6 W mg/kg;
100.- i ppm (niusu)

Oral rat LBSo: 2,660 mg/kg;

Class A toxic (Spill Table)

01/24//

(J2/ 8///i

t0j/0j//

(Ji/l////

Coirnets

in



Tanie 01

SUtMii1'RY OF WASTE DISPOSAL PERMITS 1

Matteriat Descrrlpt loin (iuiant ity Toxicity Data Copiments

/ 03/0//// Unused chemicals:

l:uprous cyanide

Iodilurn cyanide

I (i/oll/// luitsed chemicals:

I lb Aquatic TI196: 10- 11 ppm

1 lb Class A toxic (Spill lable)

Copper c anides are Eil0 pe r
WAC 173-303-9903.

Sodium cyanide is m L IIW
per WAC 113-303-991J3.

Aiimoii I um fl uur ide

'I tum fluoride

4 i) Class I) toxic

2 1/,

titi um chromate

Annonium citrate

( Sp'ill laitle)

1lass G luxic (Spi I1 l 0ble)

Class C tuxic (Spb II latle).
itive caw. inogen. (NI 0'>l)

Class, I) loxic (Spill labie).

OXdlic acid 12 Ibs Oral Irt m-y0
20, 0U0 mgI/kq; I

375 imq/k q1; dermlp rabbit:
10010-100 ppm (NI OSIl)

Citric acid

Barium perchlorate

Anuonium ceric sulfate

Unused potassium cyanide.

6 lbs Oral rat LD5 0 : 11,1(10 mgi/kg;
1000- 100 ppm (NIOSI)

4 lbs ----

4 lbs ----

1/2 lb Class A toxic (Spill Table)

i111 96:

Potassium cyainide is an ElIW
per WAC 173-303-9903.

Ln
v-

Uate

77 03/09/7?

_nescrition Uuan Ii

Ifma p11d~ IOS-



"ermit
No. Date

11-71 03/9///0

1-71 04/ 3///

_t'ateirial Descrip on

Unusea chromic aci.d.

SUMMARY OF

Quait'I Ly

TauI

WASFE DISPOSAL PERMITS

Toxicity Data

6 lbs plasIs C toxic (Spill Tabile)

UusA chemicals:

)lb, Class C toxic (Spill Table).
tiVe carcinoei. NtI0SIi)

I II Clds.si toxic (Spill Table).
tive A re inugen. (NIOSH)

Ui Class I"1L4e 12004 solun.I li toxic ("ii II

posi-

tluilaii posi-

111/kit (NI0otn

Table) So
Ana
Al:
Mo:
In:
Mn:

uttmio woS /&

Oysis so i

500 ppi' N I:

3J0i. HII ; 'hI

Unnieded nickel
soILu ioi l .

sulfate
i

Unused chemicals:

Alkaline rust remover
(proprietary chemical).

Wyardotte 5061
(proprietary chemical)

Anaiunva persulfate

Ethylenediamine

I 1 pi I Cldss 0 toxic (Sin I Table) Analys s . . ! (i
ic ke stiu itu III (, ithi

440 lbs

Proprietary chemical is
sodiun bisulfate base.200 lbs

220 lbs Oral rat LD1: 820 mg/kg (N10S11)

39 gal Class C toxic (Spill Table)

, lbs

Comment S

KNOS

11lCr 207

r't

'3-7) 4b/ i ///

tb/ I ///

09/13/177

' 1t p ;11
''( oplian;

Huillian



0Z9 4 |
Tabile -.

Material Description

Nickel oxide

Mixed nickel, copper and
iron oxides.

SUMMARY OF

Quantity

WASTE O15POSAL PERMITS

Toxicity Data

12 'bs Nickel (Hi) oxide: animal positive car-
cinogen (NIOSHI)

66 lbs Iron (I1) oxide: Aquatic TLmg : over
1000 ppm; human suspected carcnogen

1(NIOS1)

410 my/kgCopper (1) oxide: oral rat LD0:
(N10SH).

16-17 09/1 1///

1-78 II /Ii//J I

Used product contaiii ig alum-
iom nitrate and sudiuminitrate.

Used solution contai lk
NaNO3 , Na2SO4 , Nati,
NajCOj.

Used solution containinyg
NaN0 3 , Na 2 SO4 , Nat I and
N a203-

3-78 03/07/18 Used solution containing
NaN 3 ,Na 2 SO4 , Natl, and
NA 2 CO3-

1100' lls Analysis Showed:
Mg: 5000l pin; l e
Cu: 100 ppm; H: I
10 ppm.

ISMI gal Najl: "ial rat 1'%(J: 1(10 mg/kY
TL.9b: oyer 1000 ppm (NIOSH)

Aquatic

Na2COj: Oral rat I I ": 40HO mg/kg (NIOSI)

lo) gal Nat I: OIral rat LDIh: 30U0 mg/kg; Aquatic
ILKm9: uver 10Uu ppm (NIOSII)

Na 2 C0 3 : Oral rat I DIlo: 4000 mg/kg (NIOSH)

3000 gal NaCl: oral rat LDI: 300 mg/kg; Aquatic

TLg96: over 100 ppm; (NIOSH)

Na4C03: Oral rat LDLo: 4000 mg/kg (NIOSH)

O3IU ppm;
D ppm; Mn:

Analysis showi
Al: lb p m; t : ppm;
Fe: 10 ppm; Ni: 10 ppm.

Waste eSt hma d to Cnn-
taIn 5% INaNO 1.

S-78 Ob/02/78 Unneeded proprietary chemical
"Cimplus-22M containing NaNO2.

55 gal Class B. toxic (Spill Table)
H
tAl

Date Comments

2.18 "l//b//ll
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UNI-3514

--WAC ---73-3O3 914 Dangerous waste sources list.

DANGEROUS WASTE SOURCES LIST

Dangerous
Waste No Sources

Nonspecific Sources

Genen:

F001 The following spent halogenated solvents used
in degreasing: Tetrachlormthylene, trichloro-
ethylene, methylene chloride. 1,1.1-

-richkoroethae, carbon-tetrachoride and ,6-
cnionrinated fluoracarbons: and sludges from
the recovery of these solvents in degreasing

- Op -------!e~

F002 The following spent halogenated solvents:
Tetrachlorothylene, methylene chloride.
trichloroethylene. 1 .1, 1-trichloroethane,

-.4orobenzene, --. -ticitoro- l...2-tri-
uoroetnane, o-dichlorobenzene. trichloro-

- ---- -- luoromethane: and the still botomsfrom the
recovery of these solvents. (See footnote 1.

F003 The following spent nonhalogenated solvents:
Xylene, acetone, ethyl acetate, ethyl benzene.

- - ethyl et-her,- methy-I4sobutyl ketonc. n-buty
alcohol. cyclohexanone, and methanol: and
the still bottoms from the recovery of these
tnlvents.

ICj 173-303 WAC-P It il



NI-3514
LUnzerou- A a- : :utaf'ofnl

Waste No. Sources

M004 The following spent nonhaiogenated solvents:
-- -CraI--and__cryvi acd nitrobenente; and

the still bottoms from the recovery of these
solvents.

FMGS The folowing spent nonhalogenated solvents:
Toluene. methyl ethyl ketone, carbon disul-
ide, isobutanol. pyridine; and the still bot-

toms from the recovery of these solvents.

F006 Wastewater treatment sludges from ciecro-
plating operations except from the following

- prosss:-(l-)-Sulfuric acid anodizinz of alu-
minum (2) tin plating on carbon steel; (3)
zinc plating (segregated basis) on carbon

----- -- -(-alumnum or fin-UlifMinjfM nlating
on carbon steci; (5) cleaning/stripping associ-

- **-d with tin, tin and uluminunt pating-tn
carbon steel; and (6) chemical--etml-aId
milling of aluminum.

F019 Wastewater treatment sludges from the
chemical convernion coating of aluminum.

F007 Spent cyanide plating bath solutions from
electroplating operations (except for precious
metals electroplating spent cyanide piating
bath solutions).

F008 Plating bath sludges from the bottom of piat-
ing baths from electroplating operations
where cvanides are used in the process (ex-
cept for precious metals electropiating batn

RO Ipping anuC 24.-ft. ~ jt_.

from electroplating ooerations waet 7/af,;es
are used in the process (except for precous
metals electmrplating spent striping nmu

-- cleaning-bath solutions).

RIO Guenchins bath siud-e from oil baths from.
-- metal-hitreating operations where cyanides
-- are used-ina he process (except for precious

metals hat-treating quenching bath sludges).

1 -Spent cyanide solutions frovisal _bath pot
cleaning from metal heat treating operations
(except for precious metals heat-treating
spent cyanide solutions fromn salt bath pot
cleaning).

F012 Ouenchina wastewater treatment sludges
from meial heat-treating operations where
cyanides are used in the process (except for
precious metals heat-treating quencaing
wastewater treatment sludges).

I Although WAC 173-303-082 states :naL
these wastes-are D"W: 'VAC 1 73-3-01 r1

special knowledge. requires g"ClatOs IN,

* as~e \o Sources

cnow that their waste FOOL or F002 con-
tains greater than one percent of thee listed

- - slaoeetcd-lvcn ud itppa bdeir waste
EHW.

Specific Secas

Wood Preservation: -

K001 Bottom sediment sludge from the treatment
of wastewaters from wood preserving pro-
cesses that use creosote and/or pentachioro-

--- phenol (See-footnote -2.-below.)

K002 Wastewater treatment sludge from the pro-
duction of chrome yellow and orange
pigments.

(003 Wastewater treatment slidge from the pro-
duction of molybdate orange pigment.

K004 Wastewater treatment sludge from the pro-
duction of- zinc yellow pigments

K005 Wastewater treatment sludge from the pro-
duction of chrome green piginnt,

K006 Wastewater treatment sludge from the pro-
duction of chrome oxide green pigments
(anhydrous and hydrated).

K007 Wastewater treatment sludge from the pro-
duction of iron blue pigments.

K008 Oven residue from the production of chrome
oxide grfrn pigments.

K009 Distillation bottoms from the production of
acctatdchyde from ethylene.

KOI Distillation side cuts from the production of
acetaldehyde from ethylene.

K011 Bottom stream from the wastewater stripper
- -_ in the production of acrylonitrile.

K01 3 Bottom stream from the acetonitrile column
in the oroduction of acrylonitrile.

K014 Bottoms from the acetonitrile purification
column in the production of acrylonitrile.

K015 Still bottoms from the distillation of bmnyl
chloride. (See footnote 2, below.)

K016 Heavy ends or distillation residues from the
production of carbon tetrachloride. (See foot-
note 2, below.)

K017 Heavy ends (still bottoms) from the purifica-
ton column in the production of epichloro-
hydrin. (See footnote 2. below.)

IC 173-383 WAC-p I121

..y&99N

5-5S7 (6/27/U4)



Daneerous 'agwe ReaUmaons 9

VV aste No Sources

K018 Heavy ends from the fractionation column in
-- -edhyl--ehionide production. -(See-lootnote ,--

_ Celo l r

K019 Heavy ends from the distillation of ethylene
dichloride in ethylene dichloride production.
(See footnote 2. below.)

K020 Heavy ends from the distillation of vinyl
chloride in viInyi Chiun monomer produc-

Mn. ( f-. ""o'ote 2. below.)

KIll Adhocus 50en LUanhinIYnyiqaA Wetsy .
- - fluoromethanes -production- (See footnote 2.

below.)

X022 Distillationi bottom tars from the production
of phenolj acetone from cumene.

K023 Distillation light ends from the production of

phthalic anhydride from naphthalene.

K024 Distillation bottoms from the production of
pbthalic anhydride from naphthalene.

K093 Distillation light ends from the production of
phthalic anhydride from oflho-xyiene.

K094 Distillation bottoms from the production of
phthalic anhydride from ortho-xylene.

(025 Distillation bottoms from the production of
nitrobenzene by the nitration of benzene.

K026 Stripping still tails from the production of
methyl ethyl pyridines.

K027 Centrifuge and distillation rcsidues From oi-
diivknrnate nnwdnicnn

K028 Spent catalyst from the hydrochlorinator re-
actor in the production of 1.1,1-trichloro-
etiane. (Scc footnote 2, below.)

-K02 - Waste-froi-the product stam stpper m LUC
production of 1,1,I-trichioroethane. (See
footnote 2. below.)

1(095 fl.;i..;nion Hntmsnr, fn th1 rn0111tin of
1,1,1-trichloroethane. (See footnote 2.
below.)

K096 Heavy ends from the heavy ends column from
the production of -1,1-trichloroethane. (Set
footnote 2. below.) --

K030 Column bottoms or heavy ends from the
combined production of trichloroethylene and

- pechlroetylee. S fotnotne J 1nlw.)

K 103

Distilla-ion b-'--m 'rm-- n production.
Prnrn ridu fmm annine :xtrac:ion trom
.he prfdUiI ( in

Kn omn- d -,Teatr eams ge-Nerat-cc
from nitrobenzcne/ aniline Procuction.

(6117/14)

ase V. Sources

K085 Distillation of fractionation column bottoms
-- ------from the-production of chlorobenzenes. (See

footnote 2- below.)

KI05 - Separated aqueous stream from the reactor
product washing step in the production of
chlorobenzens. (See footnote 2. below.)

Explosives:
KOA4 Wastewater treatment sludges from the man-

ufacturing and processing of explosives.

-K345--- Spent carbon from the treatment of waste-
water containing explosives.

K046 Wastewater treatment sludges from the man-
ufacturing, formulation and loading of lead-
based initiating compounds.

KBC Pink/red water from TNT operations,
inorpnic Chemical:

K071 Brine purification muds from the mercury
cell process in chlorine production, where
separately prepurified brine is not used.

K073 Chlorinated hydrocarbon waste from the pu-
rification step of the diaphragm cell process
using graphite anodes in chlorine production.
(See footnote 2. below.)

K106 Wastewater treatment sludge from the mer-
cury cell process in chlorine production.

Petroleum Refining:

-NuO4 Dissolved air notation (DAF float from the
petroleum retning industry.

K049 Slop oil emulsion solids from the petroleum
reining industry.

K050 Heat exchanger bundle cleaning sludge from
the petroleum refining industry.

K051 API separator sludge from the petroleum re-
fining industry.

K052 Tank bottoms (leaded) from the petroleum
refining industry.

iron and Steak:

1061 Emission control dust/sludge from the pri-
- mary production of steel in electric furnaces.

K062 Spent pickle liquor from steel finishing
_ o_ rations.

Pesticides:

K: :vnroduct -salts generated-in-dhe t d'i
,I MSMA and cacodylic acid.

K?3I Wastewater treatment sludge from the pro-
duntion of chlordane. (See footnote 3, below.)

ICi. "73-393 WAC- 1131

VN-,3514
173-110-9964
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nigeroU'
_ Aste NG.

Sourcc>. . .C

K033 Wastewater and scrub water from the CIofr-
ination of cyclopentadiene in the production

- -- - - - of chlioraa (C.. t....,.ne 3, .:.lw.)

K034 Filter solids from the filtration of hexachluco-
cyclopentadiene in the production of chlor-
danc. 15m 1- J, DMIG-4

K097 Vacuum stripper discharge from the chlor-
dane chlorinator in the production -of chlor-
dane. (See footnote 3. below.)

K035 Wastewater treatment sludges generated in

the production of creosote.

-K036 S&ii btto-m from toIuien reciamation distill-
- ---- aij-thc-productio of disulfoton.

K037 Wastewater treatment sludges from the pro-

Gwashin 0-'

-- - K033- Wastcwater -from the washing andstripping-
of phorate production. (See footnote 3,
below.)

K039 Filter cake from the filtration of
diethylphosphorodithioic acid in the produc-

- - on of p rate. ( e footnote 3 bew3

K040 Wastewater treatment sludge from the pro-
- -- -duction-of phorae; (See Footnote 3. beiow.

K04l Wastewater treatment sludge from the pro-
- -o-ucion Lxap-nc. (. I---

K098 Untreated process wastewater from the pro--
------ -- duction of toxaphene. (See lootmnc 3. elow .

K041 Licyy. v dS fr -dim'2 cr
---- distllation of-tetracbiorocenztne n -. r. -

duction of 2,4.5-T. (See footnote 2. o- w

K043 2,6-Dichlorophenol waste from the oroduc-
tion of 2,4-D. (See footnote 2, oeiow

K099 Untreated wastewater from the production of
2,4-D. (See footnote 2. below.)

- --Secondar La&:_____.

-(069 Emission control dust/sludge from secondary
lead smelting.

K100 Waste leaching solution from acid leaching of
emission control dust/sludge from secondary
lead smelting.

Veteriary Pharmacenticali
K04- Wastewatex-treatment sludges gcncrtcd dur-

ing-the production of veterinary pharmaccuu-
cals_ from- arsenic or or2ano-arsenic
compounds.

KI0I Distillation tar residues from tk riictilaron

of an..ne-based compunc I hi- narnucon

o: veterinary pnarmaceuticais from arsenic or
organo-arsenic compounds.

K102 Residue from the use of activated carbon for
- ecolorizatiar-in-the producticaf Of veterinary
pharmaceuticals from arsenic or organo-
arsenic compounds.

Ink Formulatior:

-K096- -- Solvent-washand -sludges, caustic washes
and sludges, or water washes and sludges

-from-cianing-tubs-and-equipment-ised in the
formulation of ink from pigments, driers.
soaps, and stabilizers containing chromium
and lead.

K060 Ammonia still-lime sludge
operations.

K87 Decanter tank tar sludge
operations.

from coking

from coking

2 These wastes -Ona-in-or-may contain halo-
genated hydrocarbons. Although WAC 173-
303-082 states that these wastes are DW,
WAC 173-303-070(5), special knowledge.
requires generators who know that their waste
contains greater than one percent of them
listed halogenated hydrocarbons to designatc
their waste EHW.

- 3f - These wastes contain or ma . - in X Cate-
gory toxic constituents. Although WAC 173-
303-082 states that these wastes are DW,

_-- ---- C 73-303-075, special kinowledge,
:quies generators who know that their waste

contains greater than 0.1 percent of these
listed toxic constituents to designate their
waste EHW.

(Statutory Authority: Chapter 70.105 RCW. 84-09-08
(Order DE 83-36), § 173-303-9904, filed 4/18/V.
Statutory Authority: Chapter 70.105 RCW and RCW
70.95.260. 82-05-023 (Order DE 81-33), 5 173-30-
9904, filed 2/10/82.]

IC 173-303 WAC-. t4l
5-53
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-ABLE F.I

Toxicity Data for Basin No. 1 Solids

Constituent

Ca

Ni

P

Si

Presumed
Form_ -

Ca(OH) 2

Ni(OH)2

Na 3P0 4

Na 2_Si 307

-U;ic - -

C (Spiii
Table)

, ' -
Tao e

O (NiCSH<

NaF

B Na 2 8407

B aC03J (NC0k)

-Snent-atyn --f-- Dr--medForm (wt. 1)

5 0.15 0.19 0.13 0.57

0.03 0.02 0.02 0.02 0.16 0.06

0-9

0.0

.53 D.64 0.69 0.69 0.48

2.21 2.21 2.53 2.67 2.07 8.14 1.75

'3.77 13.48 14.15 13.48 15.69 14.81

-- -- -- -- -- 0.05 0.05

-- -- -- -- -- 0.01 0.01

-- --

Bas 0 _r3
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WAC 173-303-9906 TOXIC DANGEROUS
WASTE MIXTURES GRAPH.

Si

4w

..

dc
- en

P_ -

or UK**

4O,000 7

Anno

4-

4-

G. Nil

DW

FHW

K

UNDESIGNATED

0.01 0.7 1.0 1ia 100

-EQUIVALENT CONCENTRATION (%)

(L 1733 WAC-1. 1201 6/7u
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Equivalent Concentrations of Toxic Materials

(Solids Samrles)

Samole No.

1-5

1-13

0.014

n^tfl'h

t

C~ PTh r

Toxicity Data -Zr

7ABLE F.3

Bas'r Nc. roauOa Samoles

Constituent or m

NaFF-

N03-

504"
-n4 -

Toxic---
Cateqory

C (Soi2l
Tab le

C.-ncentratiOnf of Presumed Form (wt. %I
1-t

0.48 0.55

30.11NaNO3

Na2S04

miiC ,
-1 -L -

I-. 1-1 1-15

0.76 0.95 0.96

31.06 20.56 21.89 18.59

1.51 2.31 2.96 3.48 3.89

0.41 -- -- 0.41

0.70 0.53 0.53 0.54 0.470 (NIOSH)HC03- NaHCO3
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Equivalent Concentrations of Toxic Materials

(Liquid Samoles)

Samle No.

1-12

1-13

A-1n

E.C. ()

j.J

< 2.001

< 0.001

0.001

0.001

TABLE F.5

"'nner" Basn Material Ratios

s-aie 1c

T-2

1-5

1-12

T-111

1-15

2.14

1.63

C, ?

1.90

ocr-,ion/wt. liquid oortion)
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- -- i r-2-i../ i -- ... +u id rione~*-1 .,. ids!±L4,, Fj PorIU''

(pr-su-s 50% of initial

Sample No.

T-?

1-5

1-12

1-13

T-1

liquid is removed)

E.C. (%)

0.000

0.0,1

0.011

0.012

ABLE 7.7

Carcinocenic Macerias - Ltcuic Phase

.nILituent

Cr VI

Presumed
F orm-

Na2CrO4

Carcinoceric
Evaluation
-oer N1CSH)

Concentration of
:- 1-5

Human
positive

Presumed Form
J-T2 1-7

(wt. %)
1-1

0.01 0.01 0.02 0.01

E-60
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7ABLE .

Carcinogenic -Materials - Solids Phase

Presumed
Constituent --Form

--Evaluatin 
tN.I HIa ru

Concentration of
-U

Presumed Form (w.
7- flf

Fe903*

Ni (OH) 2

tuman
suspected

Animal
positive

v.25 :.23 C.27 0.2a 0.19 0.49 0.14

0.03 0.02 0.02 0.02 0.02 0.06 --

*In order to provide conservatism in estimating carcinogenic potential, all
the iron is calculated as- being -present as 7e203; Fe304 is not
considered carcinogenic.

7a-------

.33-H Sasin No. I

Waste Designation
Waste Number
1per WAC-173-104)

Toxicity

Persistence

EHW (with presumptions as
described in body of recort).

Non-designated for PAH;
potential designation as D.W.
for HH criteria.

WT-01

(possible assignment
of waste number WPO2).

Carcinocenics Non-designateo

Fe

Ni

i)
-9

Criteria

:S -1; 1
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DANGEROUS WASTE cHARACTERSTICS DATA
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TABLE G.2

MA-mUNM COKCENTRATION OF CNTAfMITANTS
FOR CHARACTERISTIC OF EP TOXICITY

A .
Hazardous Waste

--- umer

D004

nonh

0009

DOLO

DOUl
D_ o ii

D013

n014

0016

- -- - - - - - - -D016

T1 -I

Contaminant

Arsenic

Darium

Cadmium

ChrominM VT

!,.ad

DW
Maximum

COnncencra c ion
(mg/L)

5.0-500

iOQa.0-10 .lO

1.0-100

5. 1-500

5.0-500

3.2-20

Selenium - - U-l)

Sive r 5.0-500

:ale 1;

Lindane ([,2, 3,*,5,i-
Hexachlorocyclohexane, gamma isomer

Methnxvchlor (1,1,1-Trtchloro-2,2-bis I0.0-1,000
(pn.-,hu xy ph eny- v t

Toxaphene (Cj0Nj0C3g, Technical 0.5-50
chIrindnted rnampine. 67-Mit
chlortne)

2,4-D (2,4-Dichloroohenoxvacecic acid) 10.0-1,000

Trichlorophenoxyprootanic actd)

EHW
Maximum

Concencra c ion
(m3/L)

>500

- 10.000

>100

>500

>500

>20

s100

>500

>2

>40

>1,000

>50

>1,000

>100
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7ABLE G.3

EP Toxicity Evaluation - "Inner" Basin Filtrate Samoles

183-H Basin No.

Constituent

Arsenic

Barium

Cadmium

Chromium VI

Lead

Selenium

Cilvear -

:-2

<-0.2

< 0.4

50

< 01

<0.< n.;

C-oncentrt

< 05

<-0. 2

< 0.4

81

< 25

< l '
< n. C

e am:

<C.A

57

<2.C

<c. ;

<C.5

<0.2

<C.

60

<2.5

<n.

:

<0.5

<0.2

<0.4

54

<2.5

<0.

<0.5
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TABLE G.4

EP Toxicity gvaluation - "Inner" Basin Leachate Samples

Constituent

Arsenic

Barium.

Cadmium

Chromium VI

- Lead

Selenium

m Silver

<-

0.03

0.06

1.

1-;,

0.03

0.06

2.2

< 0.6 < 0.6

< 0.1 < 0.1

< . .1 n

) in Sample
i-C2

< U-

0.07

1.7

< 0.6

< 0.1

< (1

B-67

C

.1-

(mQ/L)
11-3

<0.5

0.02

<0.04

0.9

<0.6

<0.1

<'.l I

I-i5

<0.5

< 0.02

0.06

0.8

<0.6

< 0.1

<0.1

10iU -4- !i 1o.
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TABLE G.5

EP Toxicity Evaluation - "Outer" Basin Leachate Samples

183-H Basin No. 1
C.

onstituent

Arsenic_

Barium

Chromium VI

Lead

Selenium

S i v

Concentration (ma/L)

< Q.5

0.05

0.05

1.7

< 0.6

< 0.1

< M.CU n

6-68

N

~ 0-9

0.07

0.05

1 .7

<0. 6

0.2

<. 5
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EP TOX:c: T  - mry: :NNEP" ASN SAMP.E2

183-n BASN No.

Volume ratio, Calculated combined
r-Vt Concentrati on- -CrY -Concentration Leachate CrVY concentration

Sample No. (mg/L) in Filtrate (mg/L) in Leachate Filtrate (mq/L)

1-2

i-5

1-12

I-13

T- 19;

50

81

57

60

54

2.2

1.7

0.9

0.5

36.3

CA .

39.12

52.36

44.85

2.90

3.62

3.08

2.01

1.96

TABLE G.7

SUMMARY OF _BASI M Mn WASTE DESIGNATION PER WAC 173-303-90

183-H BASIN No. 1

-Characteristic iaste Jesicnation Wasce Number Assigned

Ingnitability Iw 0001

Corrosivity non-designated -

Reaciviy 1--- nvn-desicrnAtPd -

EP Toxicity non-designated at this time;
confirmation testing of mercury
concentrations possible
following liquid transfer to
adjacent basin.

B-69
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APPENCIX H

RADIOACTIVE ANALYSIS TECHNIQUE
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Rock"1w Hantord Opflatfns
Energy SystenlS Gou Rockweli

l, WA 92= international

fCT 31 -- - In reply, refer to letter R83-3977

Mr. E. A. Weakley, Principal Engineer
Fuels Engineering Department
UNC Nuclear Ind-stries
Past Office Box 490

--Richvand; Washington 99352

Dear Mr. Weakley:

-DISPOSALOF INGRGANIC- .EM.CAL FROM THE UNC FUELS OPERATION

Reference: (a) RHO-MA-222 (Unclassified), May 1980,
Do L. McCall_ "Hanfcrd Radioactive Solid Waste
Packacinc, Storage anc Disoosal Requirements"

(b) Letter, April 2Z, 1981, E. A. Weakley to
- .JF.--Alb-augh and G. F. Boothe, same subject

- -- (- L - , June 1, 1983, R. A. Zinsli to
E. A. Weakley, same subject

IA% flLJAAAA139 (fnclassified),-July 19X3,
-- \Jdp - uI-r n. JQ -i~I t r--. . ,n ., -r + r

(V A:ar, Se::emoer 2, 1923, E ._A. Weakley to
R. A. Zinsli, same subject

(f) Letter, October 7, 1983, G. F. Boothe to
H. C. Boynton, "Requirements for Disposal of
Inorganic Chemical Wastes from UNC Nuclear
Industries Fuels Operation"

Reference b)- requests Rockwell Hanford Operations (Rockwell) to
assist in exploring potential disposal options for the UNC Nuclear
Industries (UNC) fuels operation dried process waste. Currently, a
process waste slurry is deposited in the 100-H Area evaporation
basins. Development of a waste solidification facility is in
progress.-_- Annually- 1. million pounds of dried process waste
characterized in Reference (b) is to be produced which contains
approximately 0.-O8% uranium by weight with enrichment up to 1.25 .

The-options for disposal of the dried process waste at the Hanford
sanitarylandftil__and the Racioactive Burial Grounds have been
reviewed by Rockwell. Refe-ence *c) states that the enriched process
waste must De cons'Zered cw-eve. naste (JW) as prescribed by the
Department oa :ne-:y 1'Ej :nte-i :r : Order 5320 (June 2, 1983).

5-72
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fl C A, W

International

Mr. E. A. Weakley
Paje 2
Si 31 -
Reference (e) requests that Rockwell review further the potential for
the developm'ent of a "Threshold Quantity" of radioactivity in waste
which could be applied to the process waste. The DOE Interim Draft
Order 5820 (June 2, 1983) allows for the site specific development of
a "TffrPshold Quantity." This measurement is defined as "a quantity or
concentration of radioactivity above which the waste must be managed
accordir4 to requirements of DOE Order-5820-and -below which__the waste
may be disposed of as a nonradioactive waste at a DOE sanitary

-s..44 4 1 IS

Rockwell has established in Reference (f) a "Threshold Quantity" as.
determined by the two criterion described below:

Criterion 1: The activity of radioactive contaminants in the
-Wass~enatPria must be below the limits prescribed in Reference
rm V-- Dtrt -T-- "' t'ivdrds for Surface- Soi Contamination."
Since the waste material contains several radionuclides, the
.st I., meeting this activity criterion is defined as a com-

bination -of activity limits set for the individual radionuclides
utiTizing the following formulation:

. Concentration of radionuclide "i"
- ) <1.0

Soil Standard for radionuclide "i"

Where tn cceMaz ----------- -- ;'45t-ctd-thured
activi-tyrr -4ar -.-cr-ia-nut raoe-nuc-e 4 " and where the "Soil
Standardlr radionuclide 'i'' is the activity limit prescribed in
Column I of Table , cart of ReFerence (d) for radionuclide. "i".

An evaluation of the process.waste characterized in Reference (b) against
Criteria 1 yields the followinq result: Assuming an isotopic ratio of

U as 98.695%, U as .0452%, 235U as 1.25% and 234U as .0095%, the process
waste would have a specific activity of approximately 969 nCi/gm U.

Using the formula in Criteria 1 and Table .1 of Reference (d),

253-pCi/qm 3 23 pc1Lqm U + 21 pCi/q U +
/a, ,un -r 236, '35

300 pCi/gm U 25W pjg 250 pCi/gm U

486 pCi/cm 234U = 2.9
250 pci/gm 234U 2

Since 2.9 is greater than 1.C tne waste cnaracteriZed in (b) cannot be
di sposed -at the Hanford Can-ra anzff zut mus -be managed as Low-Level

4acta (LiW)

0 _7 1
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Rockwell
intemational

Mr. E. A. Weakley
Paoe 3
fiT ai W

The formula maybe used to guide efforts for waste stream segregation where -
by a non-radioactive waste stream as defined by the two criteria may be
eligible -for disposal at the Hanford Central Landfi-IT _- The- correpnding
nAdniactiv stream must be disposed as LLW.

Criterion 2: Release of the material for disposal must be provided
by Rockwell Radiation Monitoring.

&N Wecond--cr-terion.-wuld be et- by-performance of a radiation survey
of the waste material by Rockwell Radiation Monitoring in which no
detetabe radiatioL.dose rates above background are observed.

In the development of waste stream segregation, in addition to radiological
criteria, hazardous waste characterization must also be considered. The
E. P. Toxicity-Test-as defined in 40-CFR 261 must be used to determine waste
disposition. The Load -Lugger disposal method proposed in Reference (e)
anfears- to bs acceptable to-Rockwell-for-wastes- meeting sanitry landfill
disposal criteria. A final burial analysis in accordance with provisions
of Reference (e) must be conducted to obtain approval for this method.
The burial analysis maybe initiated upon receipt of your final design of
-the system.-

Sbtould you require assistance with thIs determination, please contact
Mr. J. . Andersin (3-1036).

K. A. Linsiljwgram manager
Radioactive waste Operations

RA7*:WCBjs-

3-74
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Calculation of Uranium Concentration Relative

to "Threshold Quantity"

In order to be considered non-radioactive, the foll
must be met:

-r -Concentration of radionuclide 1i"

Soil Standard for radionuclide "i"

owing criteria

< 1.0

For uraninii-containing U-238, U-236 and U-234, the criteria
becomes:

Conc. U238 + Conc. U236

300 p C i rM 2nc prI4I-M

+ Conc. U235

-250-pCi/gm

+ Conc. 1234

250 nCi/om

the waste in basin no. 1, with an "inner" solids phase containing
ppm urdi u :11.

420 gms uranium (98.94 gms Up)
(Ix 106 gms sample) (100 gms uranium)

420 gms uranium (0.044 gms U236)

(ix10 6 gms sample)(100 gms uranium)

420 gms uranium (1.006 gms U235)

I lx106 gms sample) (100 uranium.

,2w gai \.UU 9 gils U2341 -

(ixlO6 gms samp1e) (100 gms uranium)

= 4.16 x 10-4 gms U233
gm sample

= 1.85 x 10- 7 gms 1236

gm sample

= 4.23 x 10-6 gis U235
gm- sample

= 3.78 x 10-8 gis U234

gm sample

Taking into account the specific activities of the isotopes:

4.16 x 0-4 gM U238 (3.3 x 10 Ci) (1 x 10 12 pCi)>

gm sample ( gm U238  )CCi)

1;85 x10 7 gm-236 (6.3 Ai) (ix 1012 pi)

gm sample ( gm U236 (Ci)

4.23 x 10-6 gm U235 (2.1 x 10-6 Ci) (1 x 1012 pCi)

gm sample igm U235 ) (Ci)

137 pCi U238

gm sample

gm sample

- 9 pCi U35
gm samole

B-76
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<1.0

238
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1235=

236=
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Cai Jiai-on -of -irtai>:neht: a:.w. . e

to "Threshold Quantity" Continuea

3.78-x-10a gm-U ( ! X _1Io'3 Cii (I x 1012
I (1U )! -ri )

gm-s ap e 234

rSIY.Z3A
gm sample.

1-37 pCi U7jp/gm

300 pC u--,/qm

12 pCi U 6/orn--- Y9pC-i U2:5/gm +- 234 pCi Up,4/gm

250-pCIGUI/gm 250 pCi U235/gm 250 pCI U234/Fm

.5. therefore, the "Threshold Quantity"
limit is exceeded.

B-77
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CHEMICAL WASTE DISPOSAL PERr?1T

Date_

Quantit

7-21-75 :eji' No. 1-75

35 gallons

-mature and Sourct of Material (acid, basic, neutral,_ pH. organic. solid)
Used Klene-ox solution for cleaning rolls in the fixer tank on the film

doveloper a 333 Bldg. Solution is known to contain sulf ic acid an

the pH of the solution is 1.7.

Major Pollutants (Heavy metals, Be. U, Cations, Anions, etc.)

Cr 684 ppm
Sr

Fe 34 "

Al 14

uisposai rrocecures (oy QC a E,

Pump the used Klene-ox solucizn.fr-= se zsection barrel into a batch

of- filter press -fflnt- Tank-10 (313 ldg and pu= the MiXture to

the outside neutralized waste storage tank for disposal to the 183-H

-Evaporation Basin. - No -visible reaction took -i-ace when-the used- K'-

solution was added to filter press eluent in -e Ch4 ,ab

Submitted By SA Weakley

Approved By

& En l ee-'c

Accepted By N. t
Manager, Shop Operations

/A

tanager, Environmental &
Radiation Control

Acteoted By 4/'V
Manager, Materials



GHC1ICAL WASTE 01SP SAL PERIT7

a- TM"-- - -c La LC975

Quantity. 55 gallons (I dr=)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)
-- Used chromium plating solution from Tech. Shops, 328 Bldg.

-1 a

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Cr, Cu & Fe by spectrochemical analysis.

DiSOusaI procedures (By QC & E)
Transer-by-barrel pump into Tank 12, 14, 15 or 16-in-the 313 Cleaning

Line and--p-mp -t-nt- ch-eCal va-te storage tanks in 334-A Bldg. a4n-

barrel and also transfer to the chemical waste system.

Submitted By LF Lust, HEL (2-3012)

Approved By,
ManAger, Quality Contro

& Engineertng

Accepted By ,C-4%a-r/
Mianager,- Shlp -penti- s -

Approved By 4
a Manager, Environmental &

Radiation Contro.

Accep ted By
Manager, flaterial'

-6".xxffT -3 -7



Lab Report - Permit 2-75 Ov VP P 2. - 67 . U-3514

SPECTOCHEMICAL ANALYSIS REPORT C

S P _________ DOUGLAS UNITED NUCLAIL INC.
------ -£------ - -1neTk0 tilC-i. L --- fe - -- - - - - ' - /

mino w ntm j
--- tga a.- - - -- te. 'T-'is

... MmE..T AYAS. y DATE REPO.T.

- 1 C. L e.MEIT __ u? fNT

a I St I
Al = K - Ta -

As - r. I Ta~ -

7 K - T_ -
nj- -MI I U -

cIL 1t i[h- 1; I____ __w
_ _ _ __---_ _ _ N. 4.ffl V -- _ _ _ _ _ _

Ic IdzIr

ir I - - 11 - -- iiz
Cr 770 coo Fb

00Cu -ooo *Pd

G O.t Sb
Hf _ _ _ _ __ _ __

TYPE O F A N A LY S S
ri QUALITATIVE W SEMILQUANTTTATIVE 1P QUANTITATIVE

:S MEANING I AP'X. CONC. 150Ll MEANING IsMR@LJ MEANING

MAJOR DYlanrALI CONSTMTU'? - CONC. GREATER THAN

DETECTABLE CONCENTRATION .I.A.A

StRO"G ' L _LM TNM WORKING CURV

MEATZ NOT DE"TECTS=. PRMl O
S-MODAE [ C CEC!DNMEIA PARTS1 PER MILINUMERICAL

7 TRACE ARTS PEW Mi VALUE S PERCENT

- NOT OETKCfl PECD

----o ---- -A ---- PEaRC

* DETECTION UNCERTAIN. -NTE P--Ci -P- PRECISION FACTOR

RMNARKS,

-- - #_ .J * /7-I

REPORT APPROVED

LA BORATO R Y I N FO R M AT ON
-- -- -- PCTWOGR-AM ANO-euc - - - o----Or SAMpLE MrwOO OP ANALYSIS PLATE NO.

An



CEIiIrCAA 44-STE DISPOSAL PP?1I7

-- - a - -~

-Its /~. 7~2U-~35i4

D Q c - cDate 12-12-75
2-75

Quantity

Nature and Source of Material (acid, basic, neutral, pH, grganic, solid)

tic gait .. nuinrn for pilot evaporator-crYstallizer tests, 271-T 3ldg.

-A-ic solution wit'-f . 4 1.

Major Pollutants (Heavy-metals. Be, ii Clons. Anions, etc

No heary metals by spectrocheical analysis. Solution mpkei' by wtT wn.

NOH 1%; NaAlQ0 5%; NaNO4 24%; NaNO9 8% and HiO 50%.

nirprcal proedures(R OC & E)
-- Trans-ftr- by- barrel pump-irto Tank 9 -or 10- in313U- ldg and transfer into

outside storage tank in 311-Tank Farm. Barrels must be rinsed with hot

water to dissolve crystals in bottom of barrel and then pumoed into

Tank 9 or 10.

':r

7%-

Submitted By DE Miyasaki. ARFCO (-

Approved 3y

1anaga-, Quai Cont
Engineering

Accepted By N.A.
- - - Manager-, -Shop -Operations

Aperoved By
Manager, -Evioinmenta &

Radiation Con ro)

Accepted By / f-'
Manager. Mater a s

B-83
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CHEIT7CAL 'AASTE D:SPESAL R '

Cn- rtSJ
NI-3514

Date 1-13-76 1-75

------ Quanttty -2-weak Arganic acids and NatN tise- list below for cantities)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

- -- Umsd eheacals from mn labs in 1706-M. 185-D and 242-3 Bldns.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

- -Disposa-l--Procedures (By--QC--&). -The chemicals that UNI cannot use in

their process will be mixed with water or filter Press effluent in Tank

9 or 10 in the 313 Bldg and transferred into the outside storge tapk i

the 311=Tank Car. "n should be able to use the NaNO, in derusting

steel spacers. Rinse out empty bottles with water and dispose of bottles

in-waste lugger. 'Wear aovroved protective clothing while handlina

chemicals.

Unneeded Chemical

Oxalic Acid

Iormic Acid

NaNO,

Pounds

7-

180

5ubmi-tted -By Tj McLaughlin, BNW (S6-

Approved Bv -
Tif ager , QuaD :v yontrc

& Engineerng

Accepted By N.A.
llanager, Shop Operations

2737

Manager, Environmental &
- Radiation Control

Accepted ay - /
ianager, raterials

2o --



rr.ITCAL WAST7 DISROSAL _P!RMIT

Date 1-15-76 enrit No.

Quantity 9 different strong acids (see list below for quantities)

Nature and-Source of Material (acid, basic, neutral, pH, organic, solid)

Omaasd acids fro r .t. .. 1Yfl-.E, 1 85-D and 242-B Bldge.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

See list of acids below.

Disposal Procedures (By QC & E) The acids that NI cannot use in their

processes will be poured slowly into water or spent acid solutions in

Tank 12, 14, 15 or 16 in the 313 Bldg cleaning line and pumped into the

chemical waste--storage tanIs in 334-A Bldg. UNI should be able to use

the HF, HNOI and E9SOc as process make-up additions. Rinse out bottles

with water and dispose of bottles in waste lugger. Wear approved protective

clothing while handling acids.

-- -2 - J-

2

EF 11

grin. '1

--. 5 3

SY t 1.5

E1l 0.5

%P0) - -

Submitted--Bv v McLaghlin, BIW (86-

Approved By
1etnger, uality Contro

nineering

Accepted B
Mranager, Shop Opex'ations

C V e t '/T

'anager', Environmental &
Radiation Conro

Accepted By
anager, rateria

6- 9- 71 4

UNI-3514

2-76
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CHEMICAL WASTE DOSPCSAL PER.T
'I- 29- IC

2aI-3514

Date 1-15-76 Dernit No. 3-76

Quanti ty 2 mallons

Nature and Source of Material (acid. basic, neutral, pH, organic, solid)

Unused cyanide solutions from BW lab in 1706-E.

Major Pollutants (-eavy metals, Be, U, Cations, Anions, etc.)

Cyanide

0%
r

Disposal Procedures (By QC & E)

To prevent the cyanide solutions from becoming acidic, which would release

BC)N gas, the solutions shall be slowiy poured directly into the 183-E

Evaporation Basin while a load of neutralized waste is being added.

.-a-tio: -ha n-a end-ut_-por iato th_ -nd._4.n out bttles with

water, return empty bottles to 300 Area and dispose of bottles in waste

-lugger. Wear -protective clothing,- rubber gloves,--acid goggles and face

shield whilet dumping at rinsing out bottles. A second person shall be

in attendance during the-dispoaal ___eration at 183_-.

SUbmi tted-By---fl cLaughlin- BIW -(86

Approved By_
-- ---arger. Quai-ty-Cantr:

Accepted By N.A.
Manager, Shop Operations

.'-7) ---

Acoroved By .
-------- -"anatrg, in-vironmental &

Accepted By 7 -m
Manager, laterials

O07



CRELICAL WASTE DSPCSAL DE"T '1

Quantity 20 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used absorbing solution for air sampling. Neutral salt solution of Hagd 1.,

KCl and EDt.

-ia jof r oI ut anit-s(e-A-y- TEt J~ Sis--Ee, U , -Ca5iss Adu ____. _

Hig content of 0.067 lb/gal or 1.34 lbs total.

EDTA content of 0.01 lb total.

Disposal Procedures (By QI & _

Mix with water or filter press effluent tn Tank 3 or 10 in the 313 Bldg

and- transfer into tha out-side storage tank in the 311-Tank Farm. Rinse

rout nlnAti-- e nti : .-A ..... .. UTCW----------------------------

Submitted By LJ Maas, HEFMF (-704mn

Approved 5 -

Accepted By N.A.
anager, z.c: :erat-'ns

K .-.
, nvronmental
Radiation C ntrol

C epte y z
.anager, llaferlais

D on

Date 1-19-76

UNI-3514

e -- C .



CHEM~iCrAL 'n(Z-7 IE POA ;EI

Date 1-30-76

DNI-3514

-erit Nc. 5-76

Quantity 240 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used battery acid from 384 Ildu.

Major Pollutants (Heavy metals, Be, J, Cations, Anions, etc.)

Disposal Procedures (By QC & E)

Transfer by barrel pt=v into Tank 12, 13, 14. 19. or 16 in r 3I Vdg

eleaning -line -and pump into cliical -waste storaie tanks in 334-A Bldg.

Rinse barrels and transfer rinse water to the chemical waste system.

,. ...

Submitted By--JT Kendrick- ,=.L (Z-3325

Approved-By- -_-/--5  - --- : r ved J y
- -n ager-t n - Marier. Erviroinmental &

& Engineertng Radiation Contr 1

Accepted By Accepted By _
anager, Shop Operations Manager, ater a s

C.
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Cl E'I'TCA

Date 2-2-76 o Y it Nn. A.7

Q- -Q0ant ty YZn gallons -

Natur and -Source of Material (acid, basic, neutral, pH, organic, solid)

Used battery acid from 234-5 Bldg.

2-i

"2 - ___

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Pb

Disposal Procedures (By QC & r,
Transfer by barrel pimp into Tank 12, 13,-14, 15 or 16 in the 313 Bldg

cleaning line and pump into chemical waste storage tanks in 334-A Bldg.

Rinse barrels and transfer rinse water to -he chemical waste system.

Submitted By RJ Thomas. ARHCO (2-S5if)

Approved _-y

& nlgieer r-
- aingr-Environmentai &

Radiation Co trol

-Accepted By 27J'



N
=-I-3514

Date 2-17-76j C- 7-7r

Quantity 52 gallons (Eight 6x gallon jgs

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

U d hatterv acid from 1171 Aldgs.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

u-Qn.

Pb

Disposal Procedures (By QC & E)

Slowly pour used acit into water or solution in Tank 12, 13, 14, 15 or

---- 16i--thr-3i3tdg - fg-tnrzad -num--i-t-o e ief-a-storage

tank--in-334-A---dg. Rinse lu's and transfer rinse wntpr to chemi-al

wa.ste stem. Return plastic jugs to ARECO.

fl

Submitted By WJ Bachmann, ARSco (2-7169)

- n
Approved Byt . Aooroved By "'-7i ,t

rlan qpr COn!trm_ lanager, Environmental &

hEni neeri rc Radiation oGntrol
Accepted By Accepte

Accegte, Byp5n Accepted a ktia
MFanager, Shop Operafons Manager, flaterials



Lab RepcM - Permit 7-76
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CHEtUCAL 'JASTE ::S:C24Z

Date 2-20=76

27 gallons

Nature and Source of Material (acid, basic,-neutral, -pH,-organic,- solid)

Used battery acid from 309 Bldg.

(Heavy meals,Be, U, -a'ions, Anions, etc._)

E2 S04

-D4isposal-Procedures (By DC & E)

Transfer by barrel pump into Tark 12, 13, 14, 15 or 16 in the 313 Bldg

launnn lin and Ln Ento chemical waste storage tanks in 334-A Bid:.

ninse barrels and transfer rinse water to the chemical waste system.

Subkmitted By T- T7Z' {"~rt'v~

ADproved By - . d J

an-age-. -7C>
& n nee". z

acepted- -c . I

^:;rved By

Arr~ntprd R-1--- --

ranager. Environmental &
Radiation Contrpl

Manager, raterialt

UtI-35$4

Z 4-- C. S~

L rra-er , -h- 4 79r
' -93



CHEMICAL WASTE DISPOSAL PERMIT

0 - , In.

CNI-3514

,-

c07

Quantity 4 weak acid organic acid mixtures. (See list below for quantities)

bMfn- andS6df. e Material facid4 basic, neutral. pH, organic, solid)

_Unsed .proprietay oxalic base decontnmznant agents from Chamistry & Waste

Treatment Technolozy.

1 liquid and 3 solid mixtures - zranular or vowdered.

M,or Pollutants (Heavy metals, Be, U-,vations, Anions, etc.)

-Oxa2ic and citric acid. No heavy metals.

0 S -- -re BY - - ------------ l wl~ our

caustic filter oress-effluent.

Dissolve or add the & mixtures with filter Rress effluent or water in

Tank 9 or 10 in the 31314gand transfer into the outside storage tank

in the 311-Tank Farm. Rinse out -cy licuid containers and dispose of

all conttners-- in waste 4uggser--Va r -pvred alothing wile handling
chamicals.

Trade Name

-Turco 4J2i=A

Cuanrity

45po-nd

Turco 4521-B 30

Turco 4528-? 26

Artel 30 6 tallons

-Submitted By CA fichardson, ui.I (2-1

Approved By
- Manaqe/-? i -Y nr

& Encineer nz

Accepted By N.A.
-- -- -- ianagW,--itt-p-Opertians

Ccrovec y_
anager, Environmental &

Radiation Controly

Accepted By
---

'

Date 3-+-76
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UNI-3514

CHEIIAL ,DA~E 2:S05cS.:L

Date 3-8-76 Permilt Nc. :0-76

Quantity 5 DTA base mixtures.- - (S list -below-for-quantities.)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)
Unused proprietary EDTA base decontaminant agents from Chemistry Wasf

Treamst Technology.

T;O licaud mixrres and a solid granular or vowdered mixtures.

Pnglutants Iieavy metals, Be, U, Cations, Anions, etc.)

EDTA. No heavy metals present.

Disposal Procedures (By QC & E) All mixtures were compatible with our

eftastic filter press e fluent.

Dissolve or add the 5 mixtures with filter Dress effluent or water in

Tank 9 or 10 in the 313 Bldg and transfer into the outside storage tank

in the 311-Tank Farm. Rinse out empty liquid containers and dispose of

all containers in waste lugger. Wear approved clothing while handling

chemicals.

Trade Nam e

Hampshire DEC
'a'*=N aln

tadiocwash F 3

r68O 35 pounds

IT-686 100

NT-688 25

Submitted By CA Richardson, Mr. (2-1589)

Appraved R anI rc: anager, Quetf:y Cznzrcl
-& Engineering

Accepted By NA. Acce
Manager, Shop Operations

cved y By
Manager, Ehnvironmental &

Radiation Control

pted By47  24tF
anager, Iaterials '

K '.

r I'



=r-3514
CHEMICAL WASTE DISPOSAL PERMIT

Date 3-8-76 PeIt No. 11-76

Quantity S chAtica-altS fsee list below for cuantities.)

Nature and Sourceaf Material (acidE basic, neutral. pH, organic, solid)

Unused chemicals from'Chemistry & Waste Treatment Technology.

- .Ad g nnl powdered miterials.

Major Pollutants (Heavy metals. Be, U, Cations, Anions, etc.)

See list of chemicals below.

Lr

Di Sposai- Procedures tgvy C 'L Dissolve the NaSOI and N -

water or filter Dress effluent in Ta&k 9 or C .: the 313 Bide and transfer

into the outside storaae tank in the 311-Tank Far=. The Chen Lab can use

the NaCI.

t e- urvent- the Na, k3Of7HO--from becoming ac-idic,-wbich ygnld release

AsH, gas, this compound should be poured directly into the 183-H Evaporation

Basin. (only contains 1.7 pounds of As). To prevent the release of N, gas

-in the 313 Bldg from the (NH&)CHPO,, this compound should also be poured

-- directly into the 183-H Basin. Wear protective clothinR, rubber gloves,

------ ac-id-goggles and face shield while dtr;inz chneicals into 183-H Basin.

A second person shall be in attendance during the disposal operation at

183-H. Clean Na2HAsO4 'ThO container before disposal.

Dispose of empty containers in waste lugger.

Unneeded Chemical Pounds

Na 9 SO- 10

5

Na4AsOt,-7H,O 7

(NH 4 ) 2HO4 25

-Submitted By CA Richardson, UNT -(2-1589)

Approved By - -- ov L4
M-an Centr nacer, Environmental &

& n neernz Radiation Control

- anager , Snc .era--ons "anager, Materials



CHEMICAL 4STE S CS? L

Date 3-8-76 r:7. f-c;

Duantity d HIM. base mixtures. (See list below
for quantities.)

Nature and Source of Material (acid, basic, neutral, pH. organic, solid)

i-UnI& ,r~it~RP-base decontainzant agtents from Chemistry & Waste

Treatment TechnolOtY.

All liquid mixtures.

Major Pollutants (Heavy metals, Be. U, Cations, Anions, etc.)

The -only-hoavy metals found are listed belaW.

Disposal Procedures (By QC & E) All the mixtures were comvatible with

.dur--t& a i n into uater Of spent acid

solucaion-in-Tank l2,-141 15 or 16 in the 313 B3dQ cleaning line and pump

into the chemical waste storage tanks in 334-A Bldg. Rinse out containers

and dispose of co-ntain-er- in wase---ger -Wear-approved protective

-clothing-vhile-handling-acids.

Trade Name - - Gallons- I N, o

- NT-100 10 2000 50

NT-121 :oc C tO

nakrCt__EM ZZ-AB-56 3 _ 600 _ 20

ua- .te Ui4 ' 7 -f-u 4 Ci

Phoenix 116 4 250 5 3

Phoen 121 5 500 10 5 2 2

PhoenIx 121-1 1 200 10 1 1

Phei 2-2 4--0 .1 - I
Phoenix 121-3 1 300 5 3 1

Phoenix 130 4 350 7 3 2
--- -Trco 4512--3 u 1
nirr- 412- 11' 700 20

Submitted By CA Richardson, Un (2-1589)

YA
Approved By'*roved ky_'t

rlanagar' Qut-ty Contrc anager, Environmental &
& Engineering Radiation Control

Accepted- Sy Accepted _y_ _ _
- r1anager, Shop Operatons -- Manager, . t riAls
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UI-33-14
P"- 'b C ~tVfCApjr ? 1nS- - - - - -

Date 3-8-76

Quanti ty- --- 50 -pounds of sulfamic ac-id bas-e- - MSee ist l Cw

Ear quantities.)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

-.-- nsed proprietary sulfamic acid base decontaminate agents from Chqmdstry

& waste Treatment Technology.

Solid granular or powdered materials.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, et.)

Sulfamic acid (NHSO H)

flC No heavy metals present.

Disposal Procedures (By QC & E) All the mixtures were corrartile toh

our waste acid. Dissolve the mixture in water in Tank 12, 14, 15 or 16

in the 313 Bldg cleaning line and pump into the chemical waste storage

I-ew VA-a Md-o _fitnose of _ontainers in waaee lugger. Wear

approved protective clothing while handling acids.

Turco 4306-D 75

- - Wyandotte 5061 -

Submitted By CA Richardson, UNI (2-

Approved. BY I
! anagep< Quat y Cont:'-

&- nfneer'n;

Acept- Sy _ -:_ r r ._ -_-4 _ -

tatgeri Snap OperatiOns

1589) -- *----

Sprcved By \$ ?&. i
lanaaer, Environmental &

Radiation-Contro

Aaaepte y, M ayeri
Manager, Materials'

B101



CHEMICAL lASTE DISPOSAL PERMIT

fle nWOL. 3-17-76 De '' C,

U=I--3514
tL1,,

'6-76

Quantity 107 gallons (in 3 and 6 -acn as: s)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used battery acid from 1171 Bldg.

tizior Pml 14eavv metals. Be, U, Cations, Anions, et:.

ESO4

Disposal c 2tres (By X & 2
Pour slovly-into-ank_ _t2 .-3 1z6, I5 :r 16 in :he 313 Bldg Cleaning. Line

and pump into chemical waste storage :anks -: 3:-A Bldg. Rinse jugs and

transfer rinse water to the chemical waste system. Return jugs to

submittor. Wear approved protective clothing while handling acids.

Submitted By WJ Bachmann. AAXCO (2-7169'

.:orzved £vt.

Pt - --

*'evd By
2anager,' nvirorceflu &

anager, 'la-erials

B-102
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CHEMICAL WASTEDISPOSAL PERMIT

NI-3514

DatOKt 3-17-76 Penmit No. 17-76 -

Quantity 70 gallons (14 5-gallon plastic Jugs)

Nature and Source of Material (acid, basic, neutral pH, organic, solid)

Used battery acid from 284-E and 248-W Power Rouses.

Major Pollutants (Heavy metals. Be. U. Cations, Anions, etc.)

H-§SOL

Dnspoal Prer-dures (By QC & ;),
Pour slowly into Tank 12, 13, 14, 15 or 16 :n the 313 Bld2 Cleaning Line

and pump- into-ohemical waste storage Bancs_ iz 3.4 -A 3ldz. Rinse Jnus and

transfer rinse water to the chemical waste syst-em. Return jugs to

submittor. Wear approved protective clothing while handling acids.

Submitted yBH-Clark, ARxc0(2-2zn5S

A___* r1--'yt N Avd A
IanLo uc:y ontroi :anager, Envirornmental &

& nneeri ------ Padiation Control

Accepted BV - Ac:e::tec Lv C,
- -tanager, Znca Oerapens -anaer_, la;erials

'T-- 1 r



CI4E41CAL WASTE D_ SnCA 1P5rT

UMI-3514

Date 3-25-76 ~er~t -:

Quantity 4-uallon Ni plating solution & A :ornds CuS'

Nature and-Sii oftMatarial (acid, basic, neutral, pH, organc,-solid)

- inned CnSfl, navdar An unneeded ViLnlatinQ. soluto rr, Wo .

fram the PS Bids.

-ollutants (Heavy e-: ~., , 'atcns, :rns, e.

Ni solution contains 0.2" B. 10 Dvm Co & 40 ntm Mn. z- 7 .

4 C

n4::rcl Procedures (By QC 1 E'

Dissolve the CuSO, in water or filter oress effluent in Tank 9 or 10 in

the 313 Bldg, add the Ni plating solution and transfer into the outside

storagt-tank- in the 311-Tank Farm. Rinse-outbottle and disoose of

----- --- otat-contaiers- in-tste lugger.

Submittsd By TJ McLaughlin, BNW (36-2737)

Approved ar -
- ---r -i n--C- r --

& Encineer 20

N.A-
Manager, Shop Operations

B-1

.nnrnved By
.anager, -

Radiation Control .

Accepted By- !,/
Manager, azerials

05

Accepted By
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CHEMICAL W

Date 3-25-76

ASTE DISPOSAL PER117

Pe= . Nc.

Quantity 6 gallons

Matnur and Source of Material (acid, basic. neutral,'pH, organic, solid)

Unneeded acid solutions from PS Bldg.

w: C~jan 7 a re:,Z.

1 gallon fuming H2,0.

5 2allon "Chem-Polish" solution containing HNO, 14,SO, r4 200 nnn C,

ur,.- thefumin nso0t and "Che=-Polish" solutL: sElwly into a water

filled Tankn-2--- 1 , l5-o__16 -Lthe 313 5-j cleaning line and

pumo into the chemical waste storage tanks in 334-A Bldg. Rinse out

containers and disoose of containers in waste lugzer. Wear approved

protective clothing while handling acids.

Submitted By TJ McLauhlin. s"w (86-

Approved By2--.-
Manager, Qua y znzr:

& Enginee'-''g

Accepted By
Manager, Shop Operations

B-10

27317)

Manager, Environmental &
Radiation Control

Accepted By 1 A '- 4,
7anager, Materials

7

tC-35 14

LI
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CHEMICAL WASTE DISPOSAL PERIT 8Il-36 14

Date Do,.' NC. _0-763-25-76

Quantity 100 pounds

Nature and Source of 4ateritt-(&Cid, basic,- neutral , pH,- organic, solid)

Unumed flAka chronic acid, CrO,, from the OC & E Pilot Plant in 313 Bldg.

C rO,

- - rceur %-

-m tniua. rhe CrCo in water or was:e acid in Tank 2, 13, 14, 15 or 16 in

-the 313 -Bldg cleaning line and pumn into the chemical waste storage tanks

in the 334-A Bldg. Dispose of the container in a waste lugger. Wear

approved protective clothing while handling acids.

Subttted By EA Weaklev, L"'I (2-3373)

-.rved By
S -

Ae-rted _y _ _ _
naiager, Sn:: e-a:nors

S-108

-araer, ;nvirOnmenter &
r aciation Control

eptec Sy o-94
anager, acerials



t t

OHEMUOAL ','E C S !~

6-29-76 2'-7A

- -QUiXnti t) -- -o-fos solution I3 Ounds of -ZQ red eaus-titmateriala,

_Naturp-and Source of Material (acid, basic, neutral, pH, organic, solid)

-lnised-prOni ttAW-tAUSt4C-mIduras- (cleanrig materials -ad NaIO., left
- - ------------ m-t-h------i pro. as.s sleave laanin.

-- F,304 L 111 Alda-
- (aterish (stored- in. 303 3-, 3A, U, C

-- ~~t1Pollutants (HIeavy metals. ae. U, Cations, Anions, etc.j)_____

Seelistomt alc s coftentrbelow.

-Ospsr--Procedures (By QC & E) All of these solutions and solids are

compatible with our neutralized wastes. Dissolve or add the 7 materials

- filter press efiuent or water in Tnk 9 or 10 in the 313 Bldg and

transfer into the outside storage tank in the 311 Tank Farm. Rinse out

______empt liquid containers and dispose of all containers in waste lugger.

Wear approved clothing while handling chemicals.

Metal Content, ppm

Material Quantitv Al Cu Fe Ni P Pb Mn

NaAlO Solution ::a' C 40 20 200

Turco -Altnietch 2: 2DI-. I"

Solution 55 gal

Powder L-;-lbs

Diversey #202 Al Cleaner 400 lbs

American Equipment & Sup-ply 55 gal
AU urpose Synthetic Cleaner

Diversey RX-1288

Selectron Ehlctrocleaning- -

Turco Aikaline -Rust Iemover

275 lbs

qt
6 lbs

20

100

Subritted BY EA Weaklev, Un (2-3378)

<pproved 9By otJ
anac.ar, ua _Z '

.& :ng neer~;

Accepted By N.A. Acc
-Jnagsr. Stnop Uperations

s~n o0

4

A 6 0 L

_i -6 _1000 -

50 (17)

IL c. - -t rS 7c

'9 -~ I-

-'zved By L
2anaqe , -nvironental &

Radiation Cont 1

epted By'3 -g,
-Jianager, Iateri -

djjzQ d. Y. > 1- -7

I-3514

Date

I

--- /,

2

-
6 lbs

C -

/ .I - )4- - I&



r-I

C0E;U1CAL AS7E :SPSAS t

Date 6-29-76 - -.

UtIh-3514

22-76

Quantityli gallons of acid plating solutions.

- ature and Source of Material (acid, basic, neutral, pH, organic, solid)

Unused plating chemicals from 304 Eldu.

---- Iiaj-ar Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Co, Ni & Cu (see below)

-- - D-i-sposa-l- P-r-Oce-dure-S--@B- QC-& E)--AV rhe ixt-res are compatible with our

---SteA Add these solutions :Q water o; spent acid solution in Tank

12. 14. 15 or 16 in the 313 Bldg cleaning line and Pump into the chemical

wAste storage tanks in 334-A Bldg. Rinse out containers and dispose of

containers in waste lugger. Wear approved protective clothing while

handlinR acids.

Selectron, Ltd.
Solution

Co Plating Solution

Actitiating Solution f2

Activiating Solution #1

Cu Acid Solutinr

Ouan t . tv

qt

1 at

1 qt

U0, rm t' onnI

Al Co Cr CU Fe

(>27.) 2

10- -In I00 -- 2

0.1 0.1

(2'1) 10 --

Mn Ni

200

100

in -L

0.2

20

a! -I 4L- -- , J--

Sub.itted By EA Weakr-y- -CaT--(2-3378)

niL n

R- 10

anace , nvironmenta I
?adiation Contro

-c E 2 fger -er iA-A .
MIanager. !1azerials %

74

2- 

-I Y-4 - 7



Y. 9T-I-

UNI-35 14

^- 0"- C.
Diate 22-76

-n_..dt~--4>-ahemic-t.safl1 5 pints ot chnical solutions.

:ature and Source of Material (acid, basic, neutral, pH, organid, solid)
Unused chemicals from 304 & 313 Buildinw.

Granular or powdered salts and solutions (see below).

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

See list of chemicals below.

Disposal Procedures (By QC & E) Dissolve the powdered or granular salts

-- -i-water -or filter-pre-ss -effluentt--- Tank 9 or 10 in the 313 Bldg. Pour

- --t-e two chemical -slut-ons- Trans-f r--i-o-th--out d:e tank

in the 311 Tank Farm. Rinse out the containers and dispose of in waste

lugger.

naw- a -Im'_ -4-

CuSOtjSHO

NaH,PO,

Urea

VOc Saturated Aqueous

Solution

t 4. ty

100 lbs

2 Ms

Selectron, Ltd., Ni 3 " (Contains 0.17 Co, 17 P & > 2% Ni)
Neutral Solution

S-.t.itted By EA Weakley, =C (2-3373)

:'roved Byv-,-

&1 :nb neern

ccpe 5qy .A. c

iana-7r, Shop Ooerations
B-1l1

roved By -Iv
rlanagery f-nvironmeti&

Radiation Control

epted yF
tanager, flaterials

C'
1~,
K>'



CHEMITCAL WASTE DISPCSAL PE7 2t
-=N-3514

wa .-2-7 r- - 24-76

Quantity 6 zallos of solution

Nature and Source of Material (acid, basic, neutral, pH,- organic, solid)

Solid and solutions of caustic materials found in 3 drums on Pad east of

2"i hAn, r. A 4,,.nr r 4," 'Jnq-r ulda.

-Major Pollutants (Heavy-metals, Be,-ti,-Cattons. Anions, etc.)

See list below.

Disposal Procedures (By QC & E) Add water :o dissolve solid caustic

*a-,-es -in--DrumNo. 14 &-40, Transfe sclutions into Tank 9 or 10 in

313 Bldg. Add caustic solutions from Drum No. 31 & 39 into Tank 9 or 10.

Transfer into the outside storage tank in the 311 Tank Farm. Rinse out

containers and save for reuse. Wear avnroved clothing while handling chemicals.

Al
500

Cd Cr Cu Fe
1 500

MR

10

40 39 lb 1000 10 500 10

Mn Ni Pb Sr U

5 50 5 50 100

5 100 20

S .e31 151 gal 5 6 10 >30CC 10 30

99 - ~gal 4 6 so9 1 lA90 li

C,-ket-A- EA WIeakl-ey--7N (2-3378)

Approved

anaer EZf :0era:cns

-anager, Enyr nmental &
Radation Control

ept aard ,vr A 7ti
Manager, flateria s

P-11

Drum No. Quantity

-J *6J

all- __-



-~1 -25-7----------
3514

Date 7-12-76 :5-76

+Aity gallons

Nature and Source of-Iateria- (acid, basic, neutral, pH, orgailc, solid)

Stzng acid solution found in a drum on pad east of 333 Bldg.

Major Pollutants (Heavy metals. Be, U, Cations, Anions, et:.)

-- -b a Cu Fe Mg Mn Mo Ni V

80 40 80 400 4000 8 40 800 800 4

Disposal Procedures (By QC & EY This acid solution is ;omatible with our

waste acid. Add this solution to water or svent acid solution in Tank 12,

14. 15 or 16 in the 313 Bldg cleaning line and pump into the chemical waste

storage tanks in 334-A Bldg. Rinse out container and save for reuse.

---- wear approved protertivs eorhinq while handlin: acid.

Submitted By EA Weaklev, UN (2-3373)

Approved ;,y-

*a -

Accepted By ACC
Ian er. SnD Ooer-a:ions 3

B-113

ravo'a Byv ~ ~~~
anager, Envfdrtmenta &

Radiation Control

a:ted By/ z
Manager, Ma.ril



CHEMiICAL WASTE DISPOSAL PERM7~

r * ±

'-De '0 c.Date 8-5-76 26-76

Quantity 60 gallons (1O plastic 1u2s)

fature and Source of Material (acid; basic, neutral, pH, organic, solid)
Used battery acid frm 1171 BldS.

-Major Poilutants (Heavy metals, Be, U, Cations, Anions, etc.)
E-SOt

Pb

Disposal Procedures (By QC & E
Slowly paur used acid into water or solution tamk 12, 13, 14, 15 or 16

in the 313 Bldg cleaning line and pump into chemical waste storage tank

in 334-A Bldg. Rinse jugs and transfer rinse water to chemical waste

system. Return plastic jugs to ARHCO. Wear amvroved protective clothing

while handling acid.

Submitted By WJ Bachmann, ARECO (2-71691

A;proved By:

- -n nee--ni

Accepted By -
anager, Shoo Ozera *ons

3-1 14

-:ve:: Y
Manager, Environmental &

Radiation Contyo

Bey e By
Manager, Materials

=N-3514



CHEMICAL ASE :: - CNI-3514

r -. -.Date 8-17-76

Quantity 1 gallons of licuid and 5 5/3 vcunds of solids.

Nature and Source of Material (acid, basic, neutral , pH, organic, solid)

Unused chemicals from BW labs (see buildings below)

Major-Pollutants (Heavy metals,, Catoonvls, AniCs, )

See list of chamicals below.

If

Disposal Procedures (By QC & E) Mix the chicals with water or filter

press effluent in Tank 9 or 10 in the 313 Bldz and transfer into the

outside storage tank in the 311 Tank Farm. Rinse out emtv bottles with

water- and ispa of- -ba-t-it- 4n wa te u 1 er Wear approved protective

clothing while handling chemicals.

waterial

Acetic acid, LCOH -

Diethanolamine, 1N(C-cH-Ci0) -

Mercuric nitrate, E21C- -

qndl,,n hvdrnrids NJAfl

Building

331

231

al -

Gallons

£

Pounds

C
/ r~ -, 4

Mercaptoacetic acid, HsCiCOHCF 23 2

Chol1-na hloride, (CH ~ ~ C1 LSL-2 2-

Deoxycholic acid, Ci-1HjA(OH)ICOH LSL-2

Phosphomolybdic-acid, n (Moin) LE-2n-

Trichloroacetic acid, Cl-CC0OR LSL-2

Approve-v Sy .- r

Accepte: ry -A cce
2anaoer, Enoo Operations

B-115

oved Byv -Z
!Ianager, Environmental Z

Radiation Control

pted By/e
Manager, tlaterials

m terial

---



CHE11CAL 'ASTE ::SPCSAL DE'? U=I-3514

- n-- - -- -

Date 8-17-76

Ouantity 6 pounds

Nature and Source of Material (acid, basic, neutral. pH, organic, solid)

_P90 used as a desiccant from E3 labs in the LSL-2 Bldg.

tajor Pollutants (Heavy-metaIs, Be, U, Cati0ns AniOns, etc.)

DisposaT Procedures (S9 QC & S Slowly ad6 The ?,0. into water in Tank

12, 14, 15 cr16 in the 313 Bldz cleaninz line to for tlPO, and Dup

into the chemical waste storage tanks in 33 4 -A. Bldg. Rinse out containers

and dispose of containers in waste lugger. Wear approved protective

-cLotbig-while handlin acid.

Submitted By TJ McLauzhlin. BNW (6-2737)

fl~~. Jr JWI- I -

~Ace-te anB . ~cr

tianager, Enco Ooeva:ions
B-116

Environmiental U
Radiation Control

nnager, ::atrials



_ 7 /25 4

t2?-3514

- I -

LJOI.C - -. -

Quantity

4
iRS nllons inA552ailOn drums.

Nature and Source of Mlaterial (acid.- basic, neutral , pH, organic, solid)

UnSe ma7 ethylsnadjaminstatraacetic acid) solution from BNW lab in the

1717. r 11dm.

EDTA and the following metallic mnnag-

Cu 0.6%; Fe 0.6%; Mg 100 ppm; Mn 600 ppm; Mo 100 ppm; Ni 300 num: Pb 100 ppm

D0sposal Procedures (By QC & E) Mix the ZTA solution with water or j.er

press effluent in Tank-9 or 10-in-the-313 2da and transfer into the

-outside_-storae tank -in the 311 Tank- Far:.- Rinse drums rrnser inse

water t-a chemical waste system and- save dr ns for reuse. Wear approved

rlnr.Anwtolla handlfnQ cheicI-

Submitted By TJ McLaughlin, BNW (86-737)

2anace-, ua z

Acceoted By N.A.
aracer, Sn:c Coeratianz

n rEhO ental
madiation Control

redvtA I I
-Zsazer. "a:rla S

185 gallons In A'55-gallon drums.



Lab ReDort - Permit 29-76
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- - I

S - C Date . 9-2-76

nQIanti tv

- /2 7 C

au-3514

30-76

I auart

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

- 4i v-ri soiuUi-n

Major Pollutants (Heavy me-as, Be, U, Cations, Anions, etc.)

one gram of Be

D-i-sposal Prnrodures (By QC & E)
-- This acid. solution _is comnpatible with our waste acid which contains Be.

Add this solution to water or spent acid in Tank 12, 14, 15 or 16 in

the 313 Bldg cleaning line and pump into the chemical waste storage

tanks in 334-A Bldg. Rinse out container and dispose of in waste luzzer.

- -ear approved protective clothing while haudling acid.

Submitted ByMaureen Hamilton, HEF (2-6980)

Aproved Bi - ed v-,
-zanr.- 2anager, Lnr ron-lental &

& En n cRadia i n Con$3rp

Accented Y/Z .<' Accented_ B t _'
::enager. Snr; Qeration5 :enacer. :Iaieriai

8-119



CHE!:g CAL 'ASTE D: S'7SAL -ER -- -17

31-76
U=I-3514

Quantity_ 150 pounds

nature and Source of Material (acid, basic, neutral, pH, organic, solid)

-Sodium nitrate-(NaNOI)-contaminated with dirt. Stored in a garbage

can in 303-P Blida.

ajor Pollutants (Heavy metals, Be. U, Cations, Anions. etc.)

NaNO3

Dispcsal Procedures (By C & E
-Mix the NaNO, with filter press ejluen: or wa:er in Tank 9 or_10 in the

313 Bldg and transfer into the outside storaee tank in the 311 Tank

Farm. Rinse out garbage can for reuse.

Submitted By EA Weaklev, UNI (2-33'

zrov, - y :-- C ::
- Btc ee-t-

nc-Cett~ By

tanacer, rn'irorenzai
rao..iation Control

4nacer, :"ateriais -N ,.-A.

Date 10-1-76 Ge-:i: 2.



CHE;UCAL 'ASTE ::sIcSt.
.- .- I 'I

UMI-3514

Date 10-1 1-76

Quantity Up to 300 gal lons :z =e recevec over severe ontos trme.

fature-and-Sgurce gf Material (acid, basic, neutral, pH, organic, solid)

used battery acIq from iiii 01ug. in plastic jugs.

H2S04
Pb

-- -D-isposal Prmrpdrirrq (BY OC a E) -

-w p aw our use acid intowater or sQJTIi -A &enk 12. 1, 14, 15 or 16

in the 313 Bldg cleaning line anc zumz into znemicaL waste storace tank

in 334-A BIdg. Rinse jugs anc-tra-nsfer rinse water to chemical waste

system. Return jugs to ARHCO. wear arorzvec zrotective clothinc while

handling acid.

- -
C- ____2__-___7

Submitted By WJ Bacnmann, ARHC (2-769:

Approved By vec E L
rga. CUA rs . nager, :nvirornental a

& Engtnee- Radiation Control

cceteB By--2_

B-1 21

U"'
N2



UNI-3514

~ i-7CHE!CAL .IASTE :SPCSA:

33-76
Date 10-28-76

5 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Waste -solut-ions from -test-in&-the-corosion rat-ot bare- uranium with

differant Fire Dept. vetting and fosing agents used in fire fighting.

(Prom 17l6-KE Bldg.)

Major Pollutants (Heavy metals, Be, U, oations, Anions, etc.)

U - 0.003 pound. (0.95i Enrichment)

'wet gand foaming agntUL - av - u.u5 Pinl.

0-is Po sa I P r oc ed Iu Ies I By Q C E-

Mix the waste solutions with water or fit-er Dress effluent 4n Tank 9 nr

10 in the 3-13 Bldg.- and transfer into the outside storage tank in the

311 Tank Farm. Rinse out the bottles and disnose of in w{re lugge

Submitted By CA Richardson, UNI (2-1

Aporoved_ ByM

-cce~tecd By

radiationl Control

Quantity

'C:

,nrM

5 gallons

:ae: :.



M-3514

Date 12-14-76

Quantity 1500-3000 callons

- 34-76

nature and Source of "laterial (acid, basic, neutral, pH, organic, solid)

Inhi.bited HCi solution used to derust the 10,000 gallon degreaser

solvent storage tank.

Iajor Doliutants tHlVV '-eza

HCI - 20% starting solution and

Amine based inhibitor - l%.

-e.Tdnu rlflL.

3, , :azons, mnCfns, et:.;

about 5% in used solution.

Du:sai procedures (By QC & E)

Dow Industrial Services personnel will sorav the inside surfpr-s nf the

tank with the HCl solution. The used solution wijggsjrngmnidnt.r ...h

-.- m-the- , tank int ftjihA 3 d L.

and into Tank 14 or 15. From Tank 14 or 15 the solution will..tieumnmed

into the.chemical waste storace tanks in the 334-A Bldg or Hich_Tank .

Wear approved protective clothinl when wcrkjaround Tank..14 grL5..

EA Weaklev "1: ('4-333)

I 
L

5-123

6>
By ALL A)\) tag. ~

nv r~ r.-±r -~ I

.zr LAIT~r..

r:e:-:*- ;AP~st4ain.4 ~ ~ .... -

/

rn
J

* U''

-C-'

rW.

N



6 - 74.

C4 CAL E :CSE AL- I-3514

_a te 12- 14-76 3 5 - 6 -

Quantity 1000-1500 gallons

?aturp and Source of Material (acid, basic, neutral. pH, organic, solid)

Used citric acid and annoniated citric acid solutions for nasivating

- and-naitralizing the 10,000 callon degreaser solvent storage tpnk 4fter

derusting. -

- Major Poliutants (Heavy met.ats , Be, u, Cations, Anions, etc. FA_.

About 500 gallons of 17 citric acid solution,

About 500 gallons of 40 citric acid solution adiusfed to a pH of S-9

using NHAOH.

As0sa-P-rocedures XBv QC
The used citric acid and annoniatec :zric az~c solutions will be pumoed

directly into the 3000-gallon tank trailer by:

1. Parking the trailer on the Past sids of the 'l3 P1MMg "n tha Aor

behind the cleanino linp

- 2.lnstallin- the- ose fr o s pd n e 1inroACor c a r, ia * &

inlet line nn the trAj -Pr.

3. Pumpinc t-'-he-bsed-sdztioot --nZhtt .s e -woter-ntn-t* tl-.. -

-4. Measure the depth of- sclut4"r rile and nhait-a..ra.sampLa-

for analysis before fillinc ;t- -'r wtthe._aormaejnauZtra-aized--

chemical waste soluti.- - -

u ~ ~ ~ ~ ~ ~ uil .. teC B AmAPV

-~ r'

L Environmentac
----- -rCadiation torrol



CXE;IICAL !JASTE T C!S.L 27

0,---: .

fl. nse rr hydArr~on pornxide soluion.

Ntature and Source of Material (acid, basic, neutral,-pH, organic, solid)

Uven -21-M-O -sn-lutlnn fra- Sion gainting--aaeration. 371 £ 1714-A RldS.

Major Pollutants (Heavy metals, Be, U, ̂ atizns, Anions, etc.)

H|-|
cti~

I Disposal Procedures (By 0C & E)
TheiK.O. solutionis-compatible with our neutralized waste Solutions.

owly pour the 11.,0., Solution into the filter press effluent in Tank 9 or

10 in the 313 Bldg and transfer into the outside storace tank in the 311

Tank Farm. Rinse odt emoty containers and disoose of- containers in waste

:'I uger. Wear approved clothing and eye protection

EA-Weakley, QC & E, should be present durin start of disposal

while handlinQ chemicals.

oeratnion-

. ~P~ 1a4
~ - - '"a t~ ~-~-

Approved By g& ,

-Ay

Manager, Quail t ortr
& Enc2 fl&'en

arager, :nvironmental &
Radiation Control

ana2!r :, :Iaceriais
R-125

-24-77Date -1

Quantity

(§-~4' -2 /-77

N%-3514

;anager; Znop :s



CHEMICAL MA5E ::2:Z; PE T

.D0- - Un

Quantity 75 pounds of solid and 5 gallon of liouid.

-ature-and- Source of Material _(acid, basic_, neutral, pH. organic, solid)

Unused chemicals in original containers from 308 Building.

Major Pollutants (4eavy metals, Be, U, Cations,Anions, etc.)

2 1/8 gallon concentrated H250,; 1 quart concentrated H3P04

2 1/2 gallon concentrated acetic acid; 75 pounds of crystal

-Al (N)39H,0.

Disposal Procedures (By QC & E)
The H SD. can-be used in receneratinq tne 3eion;::er or in the Chem Mill

Tank and the Al(N0 1)3*9H2 0 crystals can be used in Tank 16.

Dispose of the HPO by pour-ing slowly into water or acid solution

in Tank 12, 13, 14, 15 or 16 in the 313 Building cleaning line and pump

into chemical waste storage tanks-n-334-A Building.

Mix the acetic acid with water or filter aress effluent in Tank 10

in the 313 Building and transfer into tne outside storage tank in the

313 Tank Farm.

Rinse out emntv bottles with watar and disnss of bottles in waste

--- uqer. wer anrflvei protect ivo clothing while handlino chemicals,

Submitted By W. W. Stevens, HEDL (2-3122)

2arra , Qus. r 0re
& Enginor--nc

Accepted By2 / 7LC7 6ccest
-'arager, Soo -:Bat1ons 2

/ B-126

Manager, Environmental &
Rad ation _Control

zd By / (4.- / r'~ i 1l
fanager , Ma-.erials

IaJ Feruary 'IS, IC77

-77

UNI-3514

C.

^_77



CHEiICAL .ASTE -0SSAL I-3514

Date 3-1-77 Z77 7 . -77

400 Dounds

flatua and Source of laterial ac-d basic,- neutral._pH, organic, solid)

'Unusfd NH F cmwrystals; -The-shivping-bags-have deteriarated until it

is unsafe to excess the material.

-eajor PoEtants (n 4% ,, e,-Caticns, Anicns, etc.)

r.W

%r DtsposalProcedures (By QC & EI
Dissolve the NH.F-HF crystals in water in Tank 1S or 15 in the ill rig

cleaning line. Pumo directly to the neutralizor -- QO NOT PUMP TO 114-A

AIdg.
-PWR-124 was -writterrta u the-550 pounds of excess NH4F-HF to clean

k the 313 Bldg cleaning line. However, after using 150 pounds,

there was so many problems in flushing out the precipitate (NH ZrF5 )

from the bottom of the tank and in plugging the holes in the air sparger

with precipitate that the 5 was discontinued and HF was used again.

uLMItLLU 8y EA Weak]ev. UN 2-337S)

Approved Byr -t 3- 9117
! anfl.r' Qu n Manager, Environmental &

& nc neer ng Radiation Control

e: t' C "-Acceoted By _ . f(
Mt~er,. - rations Banager, " r s



7mI-3514

Date Marc, 7, 1977 --- 7

Quantity 36 pounds of solids and 1/4 ga'llons of liquid.

u:ture and Source of Material (acid, basic, neutral, pH, organic, solid)
Unmed-reia rm O ulig

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

See list of chemicals below.

Disposal Procedures (By QOC E) Mix the -hermnic liqtod below with water or

filter press effluent in Tank 10 in :ne 313 Builcino and transfer into the

outside storace tark-in the 311 Tank Farm. Rinse out empty bottles with

water and- disose--of bottles- in waste luager. Wear aporoved grotective .

-- ltadinchomicflsc Tn addition to _heist below, there are

3pounds-o#-n0. 0 pounds ofNaGH-and i pound of WiCO, that can be used

by Shop Operations, Materialsor QC&E.

Solid Material Pounds Liouid Material Gallons

NkeIt Chloride, N-C: I

Nickel Sulfate, NiSO4

Sodium-Phosphate, NaPO 3-  - - - - Ethylene Glycol HOCH 2CH20H

Sodium Borate, NaB 20 ----- - *ethy en Glycol, (HOCHcH 2)2o
Boric Acid, H3BO3
pric Suifate, GuSO T * tCan-VbSused in pipe trench anti-freeze
Lithium Fluoride, LiF solution in 303-F Bldg.

Aluminum ChTorideI A! C

Sodium Fluoride, NaF 1

Submitted By W. W. 0tevens HCL (2-3122)

Approved By. a :> Ai_..
2anager ~ anager , :nvir:.:..n:a &

Acce:tc: I N/A Acceoted By
anage , inana-C.r . 'a,

8-128'-f

i/6

1/8



CXEITICAL MATS SC725

MI-3514

Date March 7, 1977 - - .

* -J

mature and Source of Material (acid, basic, neutral, pH organic solid)

Unused Cheicals From 308 Building.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

pound cuprous cyanide, Cu(0CN)

1 pound sodium cyanide, NaCN

Un -sai rOcedures (y 4C, E M)

To nrwvent the cyanide salts from becoming acidic, which would release

HCN gas, the salts shall be slowly poured directly into the 183-H

Evaporation Basin while a load of neutralized waste is being added.

caution:_be -sur-and -not our it ths wind.) Rinse out bottles with

wator- rturn epty-bttles-to 3C AaQ and dispose of bottles in waste

lugger. Wear protective clothing, rubber gloves, acid goggles and face

shield while dumping and rinsing out bottles. A second person shall be

in attendance during the disoosal ooeration at 183-H.

Submitted By W. W. Stevens, HEL '2-3

AP~~rov4~~~d _______ _____-

& Eninee ;

Accepted By-- N L Acc
Nana n:, $to: Ocerations

122)

Radiation ontrol

epted! r
Gna~cr. azeri s

B-129



CHEt2ACL WAASTE:SCAL:21

Date March 9, 1977 ~- : .o.

Quantity 43 1/2 pounds of solids

Nature and Source of Material (acid. basic, neutral, pH, organic, solid)

unmused 4mlcals from-3720 Building

Major Pollutants (Heavy metals, Be, U, ;ations, Anions, etc.)

See list of chemicals below.

sponi Procedures y __ Mitxthe cnemicals listed below with water or

ft--,--e pffTiant fn -ank10 in -hp 313 ;uildinp and transfer into the

nirttf -stnora tank in-th.-311 Tank Fanm. Rinse out empty bottles with

watr and dicnnos nfhorlt s in w ste-iuogerwWear aproved protective

rinthina with handlino chemica SY n addittfn to the- ist -beLOW -there are
1 nounds of KnO,. that can be used by Sh-op Operations.

e*lid -Material
Ammonium Fluoride, NH

Sodium Chromate, Na-,Cr~

Amnonium Citrate, (NHLJ 3C5 H507

- OxalIc--Acid, 44020C0 28
Citric Acid, HOC(CH 2CO2H)ZCD-H

Barium Perchlorate, OLi.

Auuonix Ceric Sulfate, (NH4),Ce(SOk)u

Pounds
/

2 1/2

4

3

12

6
A

4

Submitted By F.7. Hara, BNW (2-318

Aoproved By :Ca -a

n cnee-ng'

Accepted By

anager, Environmental a
Radiation Contryl

Accepted By

6-77

0f

Mql-3S 4'Z1 4

N.A.



d

*1 OHEKCAL. ~--- - - -

Date 3-9-77

-3514

O~flIL-

- a - - - -

Ouantity 1/2 oound solids

Nature and Source of Material (acid, basic, neutral, pH+, organic, solid)

A1nused -chmical --fru 3720 Buildino

Major Pollutants (Heavy met-as, 3e, J, atons, Anions, etc.)

1/2 pound potassium cyanide, KCN

Disposal Procedures (By QC & E)
To prevent the cyanide salt from becoming acidic, which would release

HC4 gas, the salt shall-be sl-owly poured directly into the 183-H

Evaporation Basin while a load of neutralized waste is being added.

(Caution: be sure and not pour into the wind.) Rinse out bottle with

water, return empty bottle to 300 Area and dispose of bottle in waste

lugger. Wear protective clothing, rubber gloves, acid goggles and face

shield while dumping and rinsing out bottle. A second person shall be

in attendance durino the is:csai coeration at 183-H.

Submitted By F.7. Hara, 3NW 2-3186'

Approved By z

Accpted'By -A-- - At
Manager, Shop Ooerations

9-131

%ec 3yC _I
lanaver, Environmental &

Radiation Cony 1

epted By 7o-/
-Manager, ateria

I



I

C3 7
.CHE!11 CA L :A2 z fl AL E:-~3

:.-- - C.
I-7

6 pounds of solids

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

thcsd C4teale *rem 172n Rildina

Major Pollutants (Heavy metals, Be, U, Cazions, Anions, etc.)

6 pounds of chromic acid, CrO,

Disposal Procedures (By QC & 
Dispose of the CrO, by oouring slowly into water or acid solution

in Tank 12, 13, 14, 15 or 16 in the 313 Building cleaning line and pump

into chemical waste storage tanks in 334-A Building. Rinse out empty

bottles with water and disoose of bottles in waste lugger. Wear pro-

tective clothing while handling chemicals.

Submitted By F.T. Hara, SNW 2"-2f

App-ro-ve EY

Accepted By 7
rIWr s

'anager, Environmental &
Radiation Con ril

c:-pte 'y
---- - - agr; :Iteriais

3-9-77Date

Quantity.

I



4 -c(''-IW
CHEIICAL < :.- - .! -. flNT-3514

Date -4-3-77-

Quantity 7 pounds of sol ids

Nature and Source of Material (acid, basic, neutral, pH. organic, solid)

Unused chemicals from 3720 Bldg.

,Iajor Po -IInt-ats N(-e-avy etals , 3-e U; Ca-ons ,-Arions, et:.)
-See l1st of chemicals eicw

DisposalPiocedures (ByQC & E) Mix The chemicals listed below with

water or filter press effluen- ; ar! 7 r Tne 313 Suildina and

transfer into the outside sTorace tank- in -te 3i I Tank--Farm. Rinse out

empty bottles with water and disose-c+ bof es in warse luocer, Wear

approved protective clcthinc wfen handi ing cnemicals.

Solid Material Pounds

Potassium Oichromate, K.Cr.... 2

Sodium >zt:eae. a -

Sodium cta-e, Na

Sodium Acerate, Na--,_

Submitted By r- - :- --- 7

Approved 6v.I-.-- ~ .2 ~.&2
~anaqr- Qua: 2/

& r~nyee-

Accepted By N' A Acc
Manager, Shoo nOerations

Q111

2anager, Environmental ,
Raviation Control 7

epted ny
'lanager, "a :tria s

-

%r



; 1c

CHE'* - 7~'cnS ":

Date 5-23-77

UI-3514

13-77

4Afl nAllnn.; of 1icm:id.

flature and Sourc-df Naterial-(acid, basic;-neutral, pt, organic, solid)

Concentratedf HSO solution used for acid digestion development

studies in the 324 Blda.

6ajor - -Uit (ay, , Cations, Anions, at:.)

70% HSO.. 300 oom Al. 100 oom Cr. 500 ponm Mo. 500 onm Ni .fl Innm 7n,

10 ni mPp, 50 uom Mn & 30 oom Cu.____

- Dspesa I eeue (yQ

Pumo waste acid slowly into Tank 15 or 16 in the 313 Blda. cleaning

line. Pump directly to the neutralizer -- 0 NCT PUMP TO 334-A Bjdg.

Rinse dut drums and jugs and transfer rinse water to chemical waste

system. Return drums and jucs to HEDL.

- --

Submittad j, RG Crw

Accepted 3y A Acc

araer Ervironzien tal &
Radiation Control

::ti DyJ
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CHEMICAL .ASTE DISPOSAL PER11IT

Penit No.
U

14-77
M-3514

Quanti tv 20 gallons of solution

ature and Source of Material (acid. basiR neutral pK, organic, solid)
needed neikl silfate olution. 62Sg1 (0.52 lb/gal), in LSL-2 Bldg.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

-xin

n nul enetilres(RvQC E)_

- - - - - the H50, oluton with ater or filter Dress effluent in Tank 9 or

10 in the 313 Bldg. and -rans--r int the-woutside storage tank in the

- --- 22I-Tank-Fan.- Rinse contAinars and transfer rinse water to Tank 9 or

10. Dispose of containers as indicated by BNW.

Submitted By TJ McLaughlin, BNW (86-

Approved Sy!..

& En;gineer' nc

Arrnntpd By ,
Manager, Snop Operations

B

anag Environerl &
diological C ntrol

AcMned By/ e/ s ,ate r a
Manager. riaterialt

nate 6-13-77

47'-77



CHEMICAL ASTE M:3S - -3514

Oate 9-13-77 -

Quantity 1257- po-d o c nr' 9 2r:

flature and Soure of aterial (acid. basic neutral, pH, organic, solid)

. stOred-An 1717-K. - See li-st below4

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

11 $uti5 cI--t icaI -rital iis o, te 2 proprietary chemicals showed no ev

-~~~~-~r I -mta- M-ol-Al s;g "A- d C--j eu.1 mti

Disposal Procedures (By QC & E) Mix Items 1, 2 & 3 (below) with water

-or filter press-effluent in-Tank 9 or 10 in the 313 Bldg and transfer

into-teo- -tside stnrage tank in the 311 Tank Farm. Item 4 is used by

Materiais for derusting steel-reactor spacers; so save as many of the

1 Kg jars as needed and dispose of the remainder by dissolving with water

or filter press effluent in Tank 9 or 10 or dump directly into the 100-H

Solar Basin. Mix Item 5 with water or filter press effluent in Tank 9 or

0 (but not at the same time as Item 3). Items 6 & 7 should be dumped

_directly into the 100-H Solar Basin since they are not water soluble.

Item Material n___1C /2.

S1---Alkaline Rust Remover 440 pounds of solid 7

-a- yandotte 5061 -40 " " (NaHSC )-

-4--- 1. diett=-nl ourea

- --Ethylenediamine 39 gallons of liquid

....- Nickel Oxide 12 pounds of solid

- - Mixed NI, Cu & eafx-Aar 66 " ' "a

SumitI By D Stice, BNW (2-1336)

Approvee - B lI i Q -:ved 3y t0
- -anagarNa- t--an- anager, Environrentai &

& ERadiological Control

Accepted By N.A Acceozed By
Manager, Shop-Operations - tanager,rtaterials

B-137



- - - ~~-->n-t -1ifi 5 sti-na- t1 -7
SI.

Na-te"ial fsrription

AmnotfiU Persulfate

i- _- ____ y----"gen (D,-sr+ GrH )

Wyandotte 5061 (sodium bisuai T

Al ki Ine Rust Remver

Ethveleninediamine (Liquid)

Metal Oxides Powders (Pure)

Cuppric Oxide (Black)

Cupprous Oxide (Red)

Ferric Oxide (Red)

Fe-ri& Eertb'g flids -(rLack)
Nickel Oxide

uantiy

;cc Kg

36 Kg-

200 Kg

200 Kg
100 Kg

2.7
4.5

4.5

36.3

5.4

Kg

Kg

Kg

Kg

Kg

voe Container

36

1
3

- 250# Paper Drum

- 1 Kg Jars 4 jars/cse

- rcapnr urun

- 55 gal Steel Drum
- Kg Bottles 4 each

per cardboard case

- Paper Drum

- Paper Drum

- Paper Drum

- Paper Drum

- Paper Drum

Mixed Metal Oxides

Cuppric

Cupprous

Ntckel

used dry powder 30 Kg I - Paper Drum

B-138

VS-3514
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C-uii cAL '!ASTE DI CSAL PE

Date 9-13-77

Quantity 400 pounds of so;mi ' n nt-ca. 'n :tns

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

-- lnu. rvmr nrn.4nrt freM 20?S Pilnt Plant rnntaininr altminim, nitra+

- - - --- na d .'trae

Major Pollutants (Heavy metals. Be, U, Cations, Anions, etc.)

Soectrchmical analysis showed the followinc impurities:

5000 nom Me: 3000 nom Fe: 100 nonm Cu 10 nom B & 10 pom Mn.

Disposal Procedures (By QC & E)
Dissolve the c'tn; t hot water in Tank 9 or 10 in the 313 Bldg

and transfer into the outside storace tank in the 311 Tank Farm.

N

[C

e.L4.40.. iM Th..r.n. Oun 1-~r
"UM~ i 6. 6LU -U ~- ----

Ap-rn ed -88Gr n -

Man&s;.gryQua'y :nztz 2
& Engi neerin r

Accepted y I N. A.
-lanacer- Snr-o XOe-Tions --

roved -
2an ger, Environ.ental &

Radiological Control

ecTed By /' 1 / /
- -i d

5-141
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Lab Report - Permit 16-77

SPCThccaMICAL ANALYSIS CPORT
DOUGW UNI'O .UC-IA-" C.

fullaws VIMe

-... .di nsaY ,g. swniC-)
I../k l 4 ' 'An- nn--

now maw

M. T1 -
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CiIEIICAL AASTE DSPCSAL P - -

UCI-3514

quantitY 1500 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Clean waste from shake-down tests nf arid dingstinn system in ZIA4 S g

pH a 12.45.

tajar Pollutants (Heavy meta s. Be, U, Cations, Anions, etc.)
--- aN&; RaNtnhp 1 Ra( ,

NaI .. MI , Nam

1 6 pon Al 2 ppm Cr; 10 ppm Fe; 10 ppm Ni

Disposal Procedures (By QC & E)
The empty 3000-gallon tank trailer will be sent to the 234-5 Blda and the

waste solution will be pumped by HEDL personnel into the tank trailer

using a hose inserted through one of thetopenings. The depth of the

tank will be mon-itored by a measuring stick to assure that the tank

traIler is nat overloaded.

The laded-waste solution -will be -trans-fered and dumped into the 183-H

-Eyaporation Basin.

,Jbffi tted By RG -Cowan , RED (-2-5215)

Approved By 4 t--
Ianager-, Quaht:y -ontr

- - ~& nie

Accepted By N.-A.
fanagerShop Ccpratrin

- B-143

re ved By \
anager, E-nvironmental &

Radiolo idal I-nI61l

e:te6 3y 4 4 -4a
Manager. Mat~erials '/

Date 1-6-78
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Lab Report - Permit 1-78

Jr
a-

Ct. WP. LAI.

lc'tccnJcMAe-LANAL-Y3S WOZT
DOUGLAS UUtEM NUCLJAL INC.
SPmcTROcNGOai LarCAfo

mADING W

- - - - -. - -1 -$- ISr

AK Ta
AsEa To

An-- ___ Th
F.'-__-__ __ n Ti__ _

-- II-
_________ _________________ ________ Ti _ _ _ __ _ _ _ _

Be_ - /_ __

j"

I1~, nw

T -_- i r
CeP Zr

Cr-

Feht I________

Gr SI

HE s.

TYPE OP ANALYSIS

- -tUALTAYNK vxZjJTh / to QUANTITATWvE
WiAMnm I Ar- cOMC. I n..l MainNG rwaj.) tiAN NG

04TRATIE CONCAT TH
I vs I siS WS*a C flman 1AM - com. ai n mnrvwla"& CECrallaw CL TAN? I CA41MaA .

- LfnalE 6 U THAN vwoman. Gmn|

- MOUS"E"f " - , ti"c" ?.nE
"CIs T Marw r oO M ILLI M U M W CA PAW * S M IUJ N

Poor D4TCU - ZMT

------ EffION UbTA INTENflPOCI APflX. PECIEIt PACW ,

mnP~wv Alnua

- LA3ORATOY INFORMATION
4a4 A _h JA - /. .

tAP AM S jz0 ..1 'A AT l

A" an 8-144
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CHETIICAL WASTE DISPOSAL PERMIT cord /- 2,'7-W

*

Quantity 10CC gallons

-Ms- andi Saurc-af Jateritl tacidt basic, neutral, pH, organic, solid)

Clean waste f iw shake-down tast-o ad s i Did.

Iajor POutants-(lVy metals, Be. U, Cations, Anions, etc.)

NaNOG, NaSO, NaCl, NaCZ

Disposal Procedures (By QC & E)

The empty 3000-qallon tank trailer will be sent to the 234-5 Bdg and the

---astsolt f will-be- pise -by- M oersonnel-lnto-tle tanfr trailer

using a hose inserted through one of the too coenings. The death of the

tank will be monitored by a measuring stick to assure that the tank

trailer is not overloaded.

The loaded-asta-solutlon- will be transfered and durmed Into the 113-H

rasra n. Rain.

SijhmittpeiRy or ~ .. ,..urn a), ~ N - -- -

Approved By ~Approved By b
Ranage. - ity-tontra -1anager- ani-Fpnme

&-Encneennc Radiological Cont 1

Accepted By N.A. Accepted By/t4 -
Mfanager,-Snap Operations Manager, Materials

TI-3514



- U-3514

CHETAICAL WASTE DISPOSAL DERM!T

3-7-78 Permit No. 3-7_Date-4No- 
37

Quantty llUns in 3 joads.

gRi and Source of Material (acid, basic, neutral, pH, organic, solid)
Maue-a.-nd-So-ru.-awinevtm n A #t

VH 3- 10

-4ajor Pollutants (Heavy metals. Be, U, Cations, Anions, etc.)

NaN02, NaSO,, NaCl, NaCO

Disposal Procedures -(By q4 & E) -
The empty 3000-gallon tank trailer will be sent to the 234-5 Bldg and the

waste soution- ill-be pomped by HEDL ersonnel into the tank trailer

using a hose inserted through one of the top openings. The depth of the

tank will _be monitored- by-a measuring stick to assure that the tank

trailer is not overloaded.

The loaded waste solution will be transfered and dumped into the 183-H

Evaporation Basin. Two other loads have been disposed of already as

covered by Permit Nos. 1-78 & 2-78.

t Rv~ RG Cowan, HEDL (Z-5215)

Approved B -- Poro-ved ByACZ26
raanager, Quiaty cmnaro nnager Environmenfl/ &

- I -4 - Radiological Control

Accepted By N A Accepted Sy. 9 f4 h
fanager, shop Operations Manager, raterials

f4 -9 - 0
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-'C

.

-I

May 2. 1978 )erm: NO.

quantity 55 gallons

* iature and-Source ofiMaterial (acid,-bastc,-neutrai .--pH ,-organtiiC,-solid)
tiumeded timplus-22, rust prevention material

Majar -ollutants (Heavy-metals, e, J Cations ,_Anions,etca.)
NaNO2

Disposal Procedures (By QC & E)
Mix with water or filter press effluent in Tank 9 or 10 in

the 313 bldg.and-transfer into the outside storage tank in

the 311 tank farm. Rinse out barrel into Tank 9 or 10 and

place barrel at barrel pick-up area near 3710-A building.

r ,

a.uraAt Dy E. A. eaklsy - 2-3378

Approved Byre,-1 - .M poroved
rManaet r Pels Engineering

Accepted By / A.
annagr. Shop Operations

Manager, Environmental &
Radiological Control

:cep tad Bylfolf
flatrimth

R-I47

-04E :: AL NiAZT7' -,r_

Date

C

44'~

fianager

Ulg-PN
5 - 0-15 - 7j)

arw
-'78

,inmr a



at:, Cr;
I JL>'t

ji



A8

U

MrI

.Ch



EQUIVALENT CONCENTRATiON (E.C.)

Per WAC-173-303-084;

LeI.. 1MI M.aa + -)

10 100 1,000 10,000

Fo-rample I-2, analyses shows;

Class X constituents: None
Clas & annetit4unts: None
Class B constituents: None
Class C constituents: NaF- 11.94%; Ni(OH) 2 - 0.03%

-1-tSSt~COfsti~tUentf#S ~COH)2 - Q.13; NaPO4 - 0.53%; Na251307 - 2.21%

Thus,
.. C.., . + 0

S U + -- -
'TO 100

11.94 + 0.03 + 0.13 + 0.53 + 2.21

1,000 10,000

E.C. - 0.012%

B-150
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-. rNI-3514

CHARACTERISTIC. OF REAC:7:7'

A solid wtes exhibits the characteristic of reactivity if a representative

sample of the waste has z of the following properties:

-C. It is normally munamble -and -rn-di-ly undergoes violent change
without detonating.

S t reacts violently with water.

Cl fans ,ocenr ally explosive mixtures with water.

tA. When mixed with water, it genr--t-s- -ox-ic g-ses, -vapors or fumes

in a quancity sufficient to present a danger to human health or

Lfl the environment.
Ln

C5. tt is a cyanide-or sulfide-bearing waste which when exposed to

pH conditions between 2 and 12.5, can genorate toxic gases, vapors
or fumes in a qurntity sufficient to present a danger to human
health or the environment.

C6. It is capable of deconac ion or exp Las ve recCt Lon if it is sub-

jected to a stong initiating source or if heated under confinement.

-. it is readily capable of detonation or explosive decomposition or

reaction at standard temperature and pressure.

- -- -- C its a forbidden explosive as defined in 49 CFR 173.51, or a

- Class A exoalosive as defined in 49 CFR 173.53 or a Class 8 explo-
sive as defined jin 9 CFR 1?3.S8.

R-1 o
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vm-3514

SAM7LE C.ZJ'_ATN

EP Toricitv Evalnatipfn:
- - -rfl -Arnm ,., rrw~oei-Wltrat' / Imclt-ag

---- -- 1O3-l f-sin ). 1

aLam.e_-2. if the initial 1a si (i0 nd4ng solid and liqjid
wa 100-gM,-the filtration-stOP rnlA emit In:

Al o-g -7 _ _ r iA" = 58.85 gm solid
(2.43 W SLe )

measured wt. ratio

and: 100gm naml - 58.85 gms solid - 41.15 gMS filtrate.

Using the masured specific gravity:

41.15 CM filtratp (mI filtrate) - -32.4-0-- filtrate
(1.27 gas filtrate)

According to the E.P. toxicity procedure, the total volume of deionized
- itr an tic acid to bS added for extraction of the solid is 20 tims
the-vigbt of solids obtained fro a-100 gram starting-(pre-filtration)

-- - sps.- n--thei :ase-of mple 1-2:

(58.85 gms solid obtained) (20 ml solution to be added) - 1177 ml solution
(gm solid obtained)

Thus, following filtration -of -the solid-sample, approxiztely 1177 MIl.of
lamehnte wou be -ot-ain= , which is to be mbined with the 32.40 ml of
filtrate smlea previmuly collected. Since the basin no. 1 ±nner= samle
liquids (filtrate and leachate) were analyzed separately for Cr VI,
ifttheatical-Tecombiadtin-1-calculate-the resultant ec&bIn- conentrtimn
is needed:

Mx ml fi1trate-CrVT correntration in filtrate) + C7 ml leachat-&rb rcentration in 1e0c '
(Filtrate volue + Leacbate volte)

SCrVI- ntnt-of -cained_liquida

32.4 ml (SO +a/rl + (1177 ml) (1.9 -a/ml)
32.4 ml + 1177. ml

s 2.90 ug/ml or 2.9Oq/l

0 1,A
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=C-3514

STsT CAL A1LYS.S :V ":m :. Rr= r" B.sI sAMIzs

n -anlyzing per the -si±l- random Se ia-t d in the
at M4od ftr avmlmting SoliA Tste - PhysicaVJ/einial Methods"
dogs.nt, the ample mmn ( 2) and standard deviation (a) mist
fint be calculated. Tbm:

. 11 - 2A0 + -> * LOS + 2.01 + 1 Q9= 2.71
n1 5

'umber o Samplesn

...2 - 1- 2/
- Z _1 -. Z AiA-

-Sizn-the value of i is greater than that of s2, the calculations may
fntinU. {if S2 were greater than or equal to x, data transformtion

waid be required.) The next step is to calculate the standard error
(sxi

I - / J-7I/fl0;32

Then, the Confiderce Interval (C.I.) for a probability of 0.20 is
calculated:

C.I. =x± t.2 0 s = 2.7' ± 1.533 (0.32)k x
(From Table 2 of "Test Methods for Evaluating Solid Waste -
P/C Meth ")

Since the u= r limit of the C.I. (3.20 mg/L) is less than the regulatory
threshold (R.T.) limit of 5.0 mg/L, it is concluded that CrVI is not present

- i ths -aste at a hazardous --rrenration.
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APPENC:I -

ia-H SO-A EVAPORATION BASIN WASTE DESIGNATIONS

IQM: This appendix (63 pages, labelled C-3 through C-66) is unchanged from
prior submittals.
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-SCLAR £/APC~F~CN EAS:N 4ASTE :s34A.iE

1.0 ITM1LETI4N

A sampling and analysis plan (see Attachment A) was prepared that described
the sampling and analysis methods that would be utilized to generate the data.
necessary to fully charactrize and designate the 183-H Solar Evaporation
-- si Wastes in accordance with the Washington Administrative Code

pV g. 0kearI Waste Rwcftlqn*,--After th-Wash4gton lem tMen 1.t of
Ecology (OCOE) concurred with the sampling and analysis plan, samples were
taken from the solar basins and analyzed in accordance with the sampling and
analysis-plan (see -Attacrment E fnr samola Codes. Artacment C for analysis
results).

Followina waste sampling and analysis, the solar evaporation basin wastes were

designated as follows.

01 2.0 KASTE DESI IATIN

-disS;atlon. since tie quantity--of-waste in the various
sampling strata and each basin is greater than 4.000 lbs., the overall waste

designatlon will be based on the ",worst case" designation derived from
Individual stratua. The liquid wastes in basin number 2 will be designatad
separately. The current plan for the liquid waste is to dispose of the waste
after-al-M-tte~vatr ha-:porlatd -and the wasta has reached a near solid
ftrv. As a result. the liquid waste In basin number 2 will be designated in

S- When appT-tcabl1. theinmoer-tmft--UL--f-the confidence-interval was utilized
to deter-ine wnen r-u:a' rsn': 'aues were exceeded. The UL values
were calculated ut11r=nc z-e -:atistica. tciniques CescrIbed In EPA

r- document -- 844. --When lass -tnan" vaues -weretxeon1 y -values -vatlable, the
A wgt!aa-thar--l_ a-.u ed-: rscnufit-tIat particular wate

characteristic or constituart ctncentration. Nhen a mixture of less -thanr
and Cuantified-values were available, tne "less tan" values were included in
the calculation of the UL values. However, the UL values were reported as
*less thanO values since these values would be biased high.

2.1 TInitability

- All- of the- --H- Solar Evaporation Basin slid wastes contain substantial
quantities of nitrates. Per Dar definition, nitrate-bearing materials
are oxidizers. Therefore, the 183-H solid wastes would be designated per

--the W4-73-303 -antabl: criria 4a. A waste number of 0001 will be
assigned-to-all wastes as a result of this critarion. The liquid waste

--- would-not-be-4eslgnated per tis criterion. However, following
evaporation. -the liquid wastaewcula be designated _per this criterion and
assigned a 0001 waste numner.



2.0 WASTE CF:GNATICN (CZnt' C)

-2.2 CnemivZ.

Based -an the H vluea-s- none -of -the wastes In the solar evaporation basin
are designated due to corrosivity.

2.3 rflvir.

Based on the analytical data, the basin wastes are not designated due to

reactivity.

2.4 ML-"Q=

Based on the-UL values calculated for the Individual waste strata (see

Attachment 0y-only-tho liquid waste--in- basin- number Z would be
-- dostnted -due to EP toxic-ty. The cdromium 4UL conclntr-&tion value

Indicated that the liquid waste would be E= toxic for chromium. After

evaporat-folrthe-EP-toxfeity test consists-of an--acutic- acid leadh of the
solid material. Because of dilu-.on factors, this test method will cause

reduction nteh ttxTh :mnr jn va'ues. therefore, following
evaporation. this waste will not be c.signatad E? toxic. The following
example illustrates the calculations utilized to estimate the EP
toxicity chromium values for the liquid waste following evaporation:

EP Tax Value -

Where: C a Upper Limitt-Chir ium Value for
the liquid waste (see IC? results
in Acoendix C)

a ihe average fracticn cf water in the
'iquic waste

- C0 * Weight Ratio of solid material to
leacnata utilized in the EP toxicity
test

Subst-titingte ltqu! d _waste _data val ues:

Chrmium EO Tax Value for _ _ - 2.51 ppm
evaporated liquid waste (1-.57) (20)

2.- ? t4 v

Based on the analytical data, and making se presumptions concerning the
form of the ions (i.e., Cu(NOR)-, CuS0a, NaF, str.) all of the basin
wastes would be designated due to toxicity. Given the large quantities
of copper, 4t seems '<ey -a-: tne wastes would exhibit the properties

etyte w ars- -ne-nrw yi;--r -Wtaton--number of "'VI will
be assc gned = a. .astes as a-s t zt-7s criterion.
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2.0 4A~7: 2.: 4A-W 2'szre:'

TCE attractive ramidls resultsclearly Indicate that the liquiG
wastes would not be designated due to this characteristic. Because a few
of the WOOE .ctraction residue results for the basin number 3 and 4 .

-- - g- som#i-i0gfl -I -r OA-tt&aI j*Oat"d-yP rbO analyses
- were prfonmd o the.-sample. -- -*ults of the halogenated

hydrocarbon analyses clearly Indicate that the basin sludge would not be
designated due to this characteristic. Therefore, none of the basin
waste: am dmaignatd nor -n1s c-a rlstic.

2.7 ~

Mased on the analytical data, the basin wastes are not designated due to
carcinogenicity.

3.0 COCLUSION

The IS-H Solar Basin wastes will be assigned the foliowing waste designation
numbers:

- ea - Icnitabillty
WT01 - EPW, Toxic

0001 - Ignitaiiity
W701 - EHW. Toxic
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_ -_-..it l Eanpeeuin Basin Sampling and AnAlysis Plan

The nurose of this plan i" dnCP~hO tfl* gailing-and-ftilySt
methods which will be utilized to generate that data necessary to
fully characterize the physical and chemical properties of the
wasta-currently located at the 183-H Solar Evaporation Facility.

Following character-izat-ion, the da-- ill be utilized to dedIgna n
the waste in accordanca with the Washington Administrative Code

-CM- 173-303) Dannerous Waste Regulations.

- This planvtfll fully escribe tIe tes1;n :asis of the sampling plan.
samle collection methods, chain of custocy requirements, analytical
-.- -q irmnnts. and .the aualitv assurance/control requirements.

2.0 Waste a sciimign

-- The Ar basins that comprise the 133-H Solar Evaporation Basin are

the remaining portion of the 183-H Filter Plant Building. The head
house, chemical buildings pump room and flocculation equipment have
- - --b- rmoved,- A r-t-Clar and the remaining four

subsidenc --b8Z1-l. Theseour basins were converted to solar

evaporation basins for disposal of liquid wastes from the 300 Area
Fuels Operatlans(se figure 3).

it 1973 -UC began dum-ing- waste- solutions from the fuel fabrication

process into basin 41 at the 183-H facility. These solutions
consisted of spent acids (HN03 , HSO4, HF, H2Cr0) containing
copper, zirconium, manganese, and uranium, wnich had been over

uagtrlIzad with NaCH, Over neutralization of the waste formed a

two phase waste. The liquid phase consisted primarily of water and

MaW -- wt-50 2-icna The stid plasa consistad primarily 9f

water aod -a+ V +, . . ,M * .d 4 ions.

In 1978. basins #2 and 13 were sealed with a polyurethane coating

- and began to -receive fuel fabrication wastes. Use of basin 11 for
ngta dlsnmsal was halted.

n- 1- 2 as-rr- -was- seed d ? *--t.-ypalon coating and began

to receive rue. 4azr'cattcn .astes.

in 19&, LNC natac a- sn":ments zf waste to tte 1S3-H facility and
remvec aL- :ne sC 4: wastas im laSIn jl.
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-n--&, -UNC pumnc 2te U 'n a~se 2-c :asins C3 and j4 and

removed all of tne scidC was-as in zasin . -o2lcwing removal of

t-j--sol l wastastsin -Z was Inec witn a nypalon liner-and all Of

- -ne-l-iqutd--prenttI. basins #3 and #4 was pumped into basin 12.

-A-this-time, liid still present in basins #3 and #4 Is being
p asn A. All of the liquid pumpe4 into basin 52 was

pumed through a 75 micron filter to insure that no solid phase
wastes are present -n basin ±- Thesolid phase wastes remaining in
ba----fA-U -c1stilts -~rmarliy af-a-black sludge matarial and a

W- crystal ng material (see fi-gures t and 2). The white
crta---ne atarial--Is-b-lieved--to consist mostly of sodium sulfate
salt which has precipitated from the liquid waste as evaporation
caused the liquid to become supersaturated. Th. black sludge
material consists primarily of copper oxide and sodium sulfate and

in.um nitrate salts. UNC has assumed the sludge in basins #3 and

a hmly the characteristic of Extremely Hazardous Waste (EHW) due

tf !Amnhine U 1n

d2 1 fle4y.

A Racfn J4'

The waste In basin e2 consists entirely of liquid phase waste.
Th waste has bee transferred on a couple of occasions between
basins. As a result, the liquid should be fairly homogeneous.
Because of tiis hcmcgeneity, only a minimum number of samples is
cCnsicere :n: :a lacssar. - 7e :asin as par:itioned to yield
40 gru Irrtersec-:in : A --ncom numer table was then

-- - ut-l a----ect--ftve-nr- ltrernection paints from which
samples will e taxen (see figure 3).

L Sasin E1 and £4

The wastes in basins n1 and 14 consists of solid phase wastes.

Two obvious waste strata exist. A white crystalline stratum
exists around the walls and around miscellaneous debris which has

Ss-fallen Into-the-basins (1 a.---tumbleweeds)-. For unknown reasons.
basin I4 cotainwam whits- crystalline material than basin 13

- (see figures-1 &42.- -Th. otr strata- Is a black sludge .
material with a fairly high liquid content. The black sludge
material is distributed between hard crystalline salt layers. It

-is belIeved that this hard salt layer is similar in composition
to the highly visible white crystalline stratum mentioned above.
Because - into te basins in batches it Is
assumed that these strata are themselves vertically stratified.
In addition, !t is assumed tnat some olume effects must be
present a: -. le wasta 7 7ccatQns (see figure 3).
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Because of the stratifIcatIon mentionec accve, it is extremely
difficu1-t t iesign an aaoor ata samnL =4n;-a _flf these
wastes. ATtheugh veticalstratification of the waste exists, it
-is 1 ssibe- -to define sampl Ing strata based on depth because of

the uneven depth distribution of the sludge. Visual
identification of different strata is virtually Impossible
bruse the black sludge tends to obliterate all other strata
with its intense blacc coTor. -n addition to these difficulties'.
plum effects are impossible to Identify because the basin fill

- - -_ lcastions were vdahd (sin figure 31-

Given the above sampling design prbl ems It was decided that
several c romises and assumptions would have to be made. The
wares were assumed to be distributed in only two strata (white

crystalline and black sludge). Plume effects and vertical
stratification effects would be .4nimized if fairly large samples
were taken.

Based-on -the abver each-basin was partitioned to yield 40 grid
-- il1tMSf8Ct1O pOInt -1 4n ea.MchdSITV-450S ftgurS 3 An -nitia.l

sampling point was selectec for each basin from a random number
-- - --ab--.- -The-othe -sampln ons ware sel c by

-sy-ste-maticaly--p-rocdng -- vry--furT id intersection
point. In this manner, a total of ten sampling points were
identified for each basin.

From historical data It is known that any halogenated
-hydrocartons- or--volatile organics, If present in the basin waste.
will be present at very low levels. Since low concentrations of
halogenated -IHydrartbt-n- or volatile organics would rimain in
solution, 1t is assumed that these materials would be uniformly
distributed throughout the basin by the liquid phase wastes and
would only be present in the hign liquid content black- sludge
-strats.- As a result, only 5 sampling points for each basin from
the above mentionetd la--rs-randemiy selected for persistence

- Sased--on previous characterization data ton samples should yield
S a stmdar aerror -o-beteen -7-to 6 percent of th mean. This
was considered adequate. The analytical lab will prepare
composite samples by coinining samples frv the individual basins
and the same stratum in pairs of two In equal proportions by

weight. Although reducing the number of samples analyzed. the
-varab-14t4e6between-amples will also be reduced. Because of
this reduction In variability between samples. it is expected
that combining samples will not affect the magnitude of the
standard errors mentioned above.

SSamcir4 c 4tf.

--- G 3~ ass tea eer
I- Z' Stain*,ass Ete Eeaner



2- PlIycaronata Stuc:e sAm - s & wasas
I- 1.2 incri aametar :y fc- zng Sta~ ;r :
1- .2 inch diameter by 2 fcot lcng stael ar =VC pipe
-- Mtsc.-sove-1S. scoops, etc.

I- Steel rod with point marked at 4 Inch intervals for measuring

7- agille" polyethylene ,=Iats

40-IL wide mouth amber glass bttles with teflon lined lids.
1- L narrow mouth amber glass battles with teflon lined lids.
30-40 ml amber glass vials with teflon lined lids.
1- Samole logmook
1- Hammer and cnisel
I- Glass funnel
1- 8 inch gas auger

------------- L-Prn~a rwtr We rk

- - UW .ra MW _I .itata sludge sampling, distribute the black
sludge material in basins #3 and #4 where obvious mounds of

-- .--- mound-of-material f-ormed when lI'mu4d was
transfurred--from -basin -number 2) so that the sludge Is no deeper
than 3 7St.- This- will make the sludge sampling easier and
will decrease the non-h4mogeneity of the sludge strata.

Pump the free standing liquid in basins #3 and 04 into basin 12.
The liquid In basins 13 and 14 mignt differ slightly in

--- --- composition from the--liqu-Id in-bas-n- 2-due-to dilution by
-- -ranwaatsr et- -erefore,--ll -liqutd transfers to basIn 12

should be cocleted approximately I week prior to sampling so
- tha natural convctin. tc. wil have Plenty of time to

hrcgen4 : t'e '':t t :as4  R.

- --- --------Sandblast-t:ne onsa-q--Zs -eer:ent mIxer to remove all paint and
- concrwts-r-ifu--Thorcugnly scru' and rinse the Inside of the

mixer witI soao and water.

Thoroughly scrub and rinse all sampling tools
-- --- - -tshols-scoopst.) s". and we.

Measure the death of the liquid In basin 12 and profile the depth
-- and thickness -of the ftrat In bas4ns--3- and 4, and reccrd the

results in the sample logbock.

- - - - E~enid !amne n

Using a coliwasa, obtain a full column of liquid waste from one
of thsaplIng points decicted in figure 3 for basin #2.

Transfer the liquid from the coliwasa to a 2 liter glass beaker
in such a manner tnat tne numoer of air buboles that pass through
the samole ts 1m!nIed.



--FiTI- -40- ml -azer- -v -f '--m :ne 2 :easer In sucn a manner that
the numcer of air :uco'es tnat ,ass tnrvugn tfe samole is
minimized. Seal the vial-s s-o -nat- 6 -t t-uO--es--a-r-entrapped.

-- Fill a 1L narrow mouth amber bottle with the liquid remaining In
-~the-L--glas- -beaker-. --Sea-l-the boittle.

Plae the aPpropriat* chain of custody seals and labels (see
atacm 1nt a an the bottles. Reord the sample no., collector,
date and time sampled. and any appropriate field information an
the sample labels and seals.

Record the above and any other pertInent information In the

sM-Wi' loabook.

Seal the-sample bottles in plastic bags and place the 40 mi vials
on Ice in a cooler.

Thoroughly rinse the coli.wasa with tap water. The rinse water
shall be -. !!ected and discharged into basin no. 2.

Repeat the above steas- for al" samTt tng-1-catQns-In-riasin V2.
After sampling Is completao, tnoroughly rinse all sampling tools

with tap water. All tap water used for the rinsing should be

discharged Into basin .J2.

White ersoallin marerial-

Using a hammer, chisel, or other appropriate tools, obtain a
samole of the white crystalline waste from a point nearest
one of the samo 7ng olnts eaicted in figure 3 for basins 13
and JA. Pace tne samole-in a tae-mouth-iL amber glass

bottle (sample should nearly fill tIe bottle) and seal the

lid. Record the exact sampling location In the sample

logbook.

ZQ Slude mmarial-samnle method P'

Insert a 12 inch diameter pipe of appropriate length into the
black sludge material at the sampling point. Insert the pipe

all of the way to the bottom of the sludge (the pipe will act

as a cofferdam, preventing material/liquid from flowing into

the sampling area as sample material is removed).

If a sample for persistence testing is required at that
sampling point, insert a polycarbonate sludge sampler into
th-es tdie of the 12 ire-h pipe and-as deep into the sludge as

--- possible. Re-ove the sludge samoler and deposit the sample
of 'Iacx sludge Int a 2 stainless steel beaker in such a
manner :a: :ne numer cf a4r 7ucoles tnat pass through the
$ajQ'e 8s tm-;c. -ansfer tne samle-from the stainless



_staei, easer '-= 2-4C ,1 azcer :2ass v4 aS in such a manner,

that the numer of air :ucoes :a. pass :rougn te sample
is minimized. Fill the battle as full as possible in an

attempt to eliminate all entrapped air bubbles. Seal the
vials. Nate: Use caution when sealing the vials to insure
that no solid material Is between the seal and the glass
vials.

Pour any sludge remaining in the 2. beaker into a 5 gallon
polyethylene bucket.

Usina shovels, scoops, etc., transfer all material trapped
inside the L2 inch pipe into 5 gallon polyethylene buckets.

Any large crystalline or other solid material should be

transferred Into the 2L stainless beaker and crushed with a
steel rod and then returned to the 5 gallon buckets. It is
easier to crush any large chunks of material at this time
rather than a$awlr *- Caltr thi-nipIt- transfrrd to
the cement mixer. All solid chunks of material must be
crushed so that the sample can be completoly homogenized.

--Trsnsfer-all material contained In the 5 gallon buckets to
the cement mixer and mix. Any remaining large chunks of

crystalline or other solid material should be crushed with a
steel rod at this point curing the mixing process.

---- -thTe sample Is -oQghily mixed, transfer approximately
1L of the sample to a IL wide mouth arber glass bottle and
seal the lid on the bottle. Return the remaining sludge to
the basin.

Rinze :ut :ze '::s';e -: t.e :wient mixer with tap water.

-3isoose -: --e se---ar '-ft= an area of the bas-n t ras

-atready been samlec. (Note: Although it is necessary to
thoroughly rinse the cement mixer between processing of
samples, care should be taKen to avoid using excessive
amounts of water since such action generates additional basin
waste for disposal.)

Rinse all sampling tools (pipe, scoops, shovels, etc.) with

tap water.

3 Sudn. matrial-4mole maothd 42

As an alternate sludge sampling technique, the following
method may be used in lieu of sample method #1.

Insert a L2 Inch diameter pipe of appropriate length Into the
black siudge-matir--atT --samin--patft.-Instf -the pipe
as far -into the sluoge material as possible. Insert an

-3- inch gas -p-caered -augr-int the 2-inch -p ipe-- Use the
auger to oreax jo any narl packed sludge that is preventing

- the 12- inc p-ie 0cm-sing inserted all-of-theaway t he
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bottom of tne slucce. M-.er :ne ;toe nas Zeen fully
Inserted. cont1nue '= coerate :ne auger until all of the hard
packed/solid material nas been coletely broken up and
thoroughly mixed into the rest of the sludge (the pipe will
act as a cafferda. -prwventing--n.tr al/l Iqud fr M flowing
into the samling area as hard packed/solid material is

-- br ke-un and--the-sa= - bing a'xadt. Removtthe ager
from the sludge.

-f a sample for persistance tnwting Is required at the
sampling paift. insert a polycarbonate sludge sampler into
the middle of the 12 inch pipe to the bottou of the sludge.
Remove the sludge samaier and deposit the -sample -of black

sludge Into a 2L stainless steel beaker In such a manner that
the number of air bubbles that pass through the sample is
minimized. Transfer the sample from the stainless steel
beaker irnt-240 al-amfor glass vials In such a manner that
the number of air bubbles that pass through the sample Is
minimized. Fill the bottle as full as possible in an attempt

----- e-4.l atu-aNtertpped air-buobles. Seal the vials.
Nts: US&- aU-tn -wne--sea7,lg-t the vials to insure that no
solid material Is oetneen the seal and the glass vials.

?naert a nnlyaztonata sludga sampler In= %P middle of the

12 inch pipe to the bottom of the sludge. Remove the sludge
sampler and- deposit the samole-of sludge Into a aL stainless
steel beaker. Repeat the aoave until apprwcimately L of
sludge--s clllectad-In the 2. sta-inless-stdl beaker- .
-Transfer the--saml into a 1, wide-mouth as-er glass bottle
and seal the lid an the battle. Return any sludge remaining
in the beaker to the basin.

Rinse a7 samol 7hg tois (:Ioe,oeaKer,auger,etc.) with tap

water.

Place the appropriate chain of custody seals and labels (see
attachment 1) on the bottles as the sample bottles are
filled. Record the sample no.. collector, date and time

-ey i'aOF~tS field iffermation (I.e. sample
-- depth) -on the sa=l -a--- da .

Record the above and any other pertinent information in the
samole locboack.

Seal the sample bottles in plastic bags and place the 40 ml
vials on ice in a cooler.

Receat-the sam= z -tecln!cues-soecified In sections 1.0
tnroucn ., as afc 'cane, ':r all samole points in basins
fl anc



-Aftar samoiing n zctn :asins Is :c=etc , :.ortugnly rinse
all sampling tols and %ner ecut'lmen 4-tz :ao watar. All
the tap water used for rinsing sncula oe alscnarsed into
either basin 13 or basin 4.

lChain n# Cntdv/Samnmile Analvmis Reust

*Whn- all-swale-have bee' c.llected and carr6Ctly labeled and
sealed. complete the chain of custody record forms for each
sample csee attachment 23. Package arT sample itt shfppinq
-containers as per the applicable DOT recqtremabnts (note: 40 al
vials must be keot on ice until received by the testing lab).
Fill out the analysis recuest fors for all samales (see
attachment--3) -Transport all samples to the testing laboratory.

Samale Analyses

All analyses shall be performed by a laboratory experienced in
hazardous waste testing utilizing-VPA document SW-846 methods.

- -- GA/DC Retuireffmmns

- - The-laboratory providing t.e analytical servics shall- coMpy with
all OA/E requirements saecIf1ed in VUA document SW-G4G. including
analysis of duplicate and spike samples. A copy of the laboratory
--OA/E -laav -sha11=tf-uubuirud to -,NC- pror-to -beginning any

-hauardas waste analytIcal work. This plan will be incorporated
into the-hazardous waste report, which will be prepared by Hanford
- ni~ssontng foltowtng rvctpt of-the aalyTical rsults.

The laboratory shall emgeni:e and prepare composite samples by
cotining 1 liter sample pairs in equal weight proportions (see
Section 3.1) prior to performing the analyses specified in section
4.4. Analyses shall be performed on these composite samples. UNC
will specify, on the sample analysis foms, which samples are to be
coo I ned.

-t -- nrante Analvivfl

The Inorganic analyses -to be provided for the waste samples provided
In I liter glass containers shall be as specified below. These
analyses shall be performed for each of the 25 waste saimples. Prior
to beginning any test, the laboratory shall provide UNC with
anticipated detection limits for the test to be performed.

G tnra7 ehemieal ,fn2vgs-s

. *tats vta-ncuv& od 2Tasma Atomic Emission (I-P)
per EPAA document SW-add Metnod 6010 for the following
- cnstiuents (minim4m): Ag Al, As. Ba. Ca, Cd, Cr, Cu, Fe,

--- - -----Mg, Mn, Ma, -N,-rw,-s, n, ..2, ,-nS O
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2. Antios j-:0n Chnrmatugraony :Y-frr VIe following Ions:
F, Cl, PCI, NC, NO., anc SO4

3. Z H20

Carra ty trHI'Y-

pH analysis of aqueous phase of samples in accordance with
the Washington Deparment of Ecology document "Chemical
Testing ithods for Comp-l yi ng with the -Stats-of Washington
Dangerous Waste Regulation" (henceforth referred to as WCOE
83-13) .

2. oH analysis of solid phase of sample in accordance with WOCE

04%2% e i i et---shal-i I rec n ded t4 detUinilO
reaction of the waste with water or dilute acid or alkali
solutions.

- -Fo trzietv =rnavse 'cr A 'ev , e- Extracts shall be
prepared in accordance with the SW-846 method for EP toxicity,
and-the extracts-analyzed- for the following metals: Ag, As, Sa.
C, Cr, Hg, Pb, So. All ectract analyses shall be per methods
specified in the SW-8a6 document for E? toxicity evaluations.
Detection limits for the methods used sha1T-I7IDth the RCRA
designation limit for the 8 metals of concern, or better.
Inasmuch as heroicides and pesticides were not discharged into
the basins, analyses for the 6 organic materials listed in the EP
toxicity test will not be pursued.

11rnnium

45 Oremanie Analvss

The analyses specified below shall be provided for each of the 15
waste samples provided in containers Identified for organic
ana.yses:

~. otal urganic Carton (TC) per SW-846 Method 9060..

2. Persistence testing Perststaicetst-etricti ihal be
prepared in accordance with the procedurespecified in WOO!
83-13. Analyses of extracts shall be as follows:

a. Polycyclic Aromatic Hydrocarbon PAH)~tting in 
accormanca with WCE 83-13 = the extract indicates a PAH
c-- intent greater- than- 2 S the crude sampTe. If < 1%,
furtner OAH analysis will not e required.

z. a'-cena:ec -ycr-:cartcn H' testing In accordance with
nCOE "3-.



St I -" frl- l - S - 7

Analytical result reports snall incluce tie following, at a
miniwmist

- . ---A tist-of reustS with cn1tht-Or-pafamftr Of
cancern. samle nuer reporting units, and detection
limits clearly identified.

S. For each type of analysis (e.g., ICP, IC, EP toxicity,
et.) a signed statament cartilying t2at the test was
conducted in accrdance with the procedure specified.

-- C. - -A- description of unusual ciroimstances or situations, If
any, which might make the analytical result of

-Upon-complfelon of the sa=l!ng and analysis effort, Hanford
Decommissioning shall prepare a waste characterization report.
This report shall include results of all analytical testing
specified by this Sampling and Analysis Plan, and shall provide a
detailed discussion of the wasts designation based upon these
results.

Alterantin te Samline and Analvis Plan

--- --- A-altrttns--t t is -Sa lIng -an4 Anal ysis Plan shall be fully
documented. This documentation shall include a discussion of the
need for tne aCarrvn, -e sac-=fns 3 the :lan affected, and the
actua- changes e4 7 t 4ce. -A-- sucn- altarat-ions shall be
incororated Intz- te ,ina' version of the plan. The revised plan
shall be included in the waste recort prepared at the conclusion of
the wasts sampling and analyses effort.
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CUSTODY SEAL
,OnM

-- mGNATr E_________

Cthin of Custody Seal

Co1lector Samiae No.

Place of Collection

Date Sagled - Time Sarple

rield Zztemaoan

* fl!W14C Nucarindutries, P.C. s* 49ST'IcfllandWa.

Samie Labe

Ar"Acas.nr" 1
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All samples are Identified by a ta-part sample Ideatification code. The
first part of the code consists of a nutber and a letter. The number

---1-ndicatefi t baS{ from wfich-the -sa---le-wastaken- and-the lettar
indicates the stratum from which tie sanwle was taken. The following
letters were utiili::sd to soecifY tne varicus samoling strata:

- -- a - Liquid
C a White Crystalline Material
S - Sludge Matter

Cr'r
-The sscond-part- v-e t eit !de- s te--ample nutr,-For example:

This-code indicates the-sample-was-taken frOf ba-Sin number 4 sludge
material and was designated samole numner one.

C-21
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TMA/Nora

:za. ::n±v RasW2
#~i/6 'ry -.r. ± 2 a

____: aS A@-&,

Ca r- A of 43-3,

Conosita of 4-5,

Cocposiza

Composite

Composite

Pna 4st-a- -assnin

Composite-- Ccuposta

- Composite

S CoMpsit=

Compsiza

Compos±:a

Coposin

of 4S-7,

of 4C-3,

of 4C-3.

of 4C-1,

a49 A.-a,

of 3S-3,

of 33-5,

of 3S-7,

of 3S-9,

of 3C-1,

of 3C-3,

of !C-7,

of 3C-9,

144 1 7

820 t 40

510 t 20

A-

43-4

45-8

q-10

AC-4

4C-6

4C-8
AG-La
4C -10

3S-4

35.6

35-8

35-20

3C-2

30-4.

30-10

650 ± 30

500 ± 20

i.6.6 ± 0.8

7.1. 0.4

20 ± 1

9.6 ± 0.5

9.0 ± 0.5

860 1 "C

320 ± 20

1160 ± 80

650 t 30

970 t 50

8.2 t 0.4

62 t 3

L.2.6 1 0.7

.2~

C-23
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TMA/Nor=

TA.LZ 2

SampIs
-01/ -. ~2

74,000 1 4,000

74,000 ± 4,000

92,000 ± 5,000

78,000 t 4,000

94,000 = 5.000

Ir

-a-.-

.t4

.=5



TA4FLA
nerm Arn.lytcal Inc

ma'-n -g

y uaC 9eas00n'

wc Maea1 nmuusras
t.; Sas 490

wrab31.d. UZL 99352
Aar=a=ca.ta NItaha Ja am

0-37, 24. 3000

Jun- L:-, 198 -
Samples leastew4: 3/30/37
'UA/Worcal Lab No.: 4553-3
P.0. No.: L-7-M.-87910

AiA.ar3z anCa"
(RaViAad)

Sample Zteu±Litaafian 45533- 1553-3-2 4553-3-3
An&lyss -(ag/k'vec) 4341_& 43-2 4s-3-A-4S-4 -455--&-3i-6

Ra
- anicee

InyUmowy

N art

34xy7lium

Iran-

Cadmium

-Chronium

Lead
lfhl.um

Mangasse
, olybdaum
Niak"l

i£

Vanadium
.LM

Sodium
Zimi

400 --
<40

L.a
32

4.2

21a

3.8,00
<=0

<z, coo
dC

<3
2.0
370

<20
3.5

<50
470
<ia
310

230 ,000
L30,000

---- 390
<5
<7
27
<.09
26

2.9
71

220

L00,000
1.200

<00

<:

73
<10~o
2.40

4.2
<10
640

370
230. 900
23; 000

- 00
<5
<7
20
<0.09
29

3.2
67

270
Ls

100.000
2.000

<56
<00

760
<2
86

400
<10
140

3.9
elmr
130

2.7
350
O2W0,000

26.000

MoLs0uru (11) 45 44 51

ALI analyses were conduc:ad I accardnce with the procedurussspscIZtad
in 2fr0 S-tflimnS4C-Q ~ol w r. fC r1r Si.A79.'

l/dss George Z. Dunsca
Oirmccar of fta. Manageue

C-25
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NC NuClar :Zduaces
MA/"ornal Lab Na. : 5S2 -2

S.M*I- Zdan±LcaC..au 4553-3--10 4553-3--11 4553-3-12
AnalySiS (/4 wEC) 4C-9 & 4C-10 38-1 & 33-2 3S-3 & 33-4

AnCtaMy

iAsSaraum

SoraaCadmium
C&I-Mium -- _
chromium
Cobal:
Capper
Iron
Lasd

(agna=sam

Molybdanum
Picaal
pocamsium
Salaium
Silver
S croucium

inz- -

- S - iu -

Zirconium

M n.sur (V)

210
-do
<40

300
<3

4.
<32

2,800

!7
<0

<CCC---

22
<3

<.0
<±0

3C0 .000
2, 600

<30
<100

<1.
<O

<9

530
8.9

.40,000
:, zoo

<So
<5,000 --

L20
1,2100

<20

<300IC
400
_190

36

<20

520
200 , 000
220, coo

7,800
<.0

3.4
23
4.0

4.60

110 , 000
690
<30

<2. 000
55

1.000
-a

120
590
<60

210

<50
470
<10
350

220 , 000
5,800

25 51 35

TMA/NnM

Page 4
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TMA/Norcat

UNC yuclaar Indusrias
'A4/?orcai. Lab jo.: 4553-3

?age 7

Sampla Idancificatron 4553-3-19 4553-3-20 4553-3-21
alyst, (r'/"g wtu3) 1C-7 & 3C-4 3C-9 & 3C-10 2L-1

-(mg/L)

Aluminum
A--3

Arsenic
Barium
Bey ll ium
Baron
Cadmium
Calcium
Chromium

C Cabalt

S Camper
Iron
Laad
T -L thium
- agnasium
danganese

- holybdanum
Nickal

~j% Fotanium

Selenium
Silver.

Scraoncium

Tin
-Vanadium

Sodium
Zirconium

780
<40

5.3
L.2-

3,000
<3
48

6.6
<3

11,000
48

<0
- <00

31
<3

<10

<50
<5
<20

Ca- -

-<.0
39

410,000
560

780
<20

<10
0.89

2,800

69
27
<32

9,800
88

<10
-<2,000

71
<S

<10

<60
13

3.3
,-sn -

46
<10

35
550,000
12,000

26
<5
<7
<). 2
<0.09
79

--<C .
12.
19
0.77

410
2.8

<5

<5

8.7

<10
1.1

<0.6

12
2.1

160,000
490

Mnisrur (a) 0.55 1.8 58

C-3i



ONC Nuclear Industries
7Wl/norta L'i f.: 453-3

Sala Idenciicacion 4553-3-22 4553-3-23 4553-3-24
Analysis (mg/L) 2L-2 2L-3 2L-4

Antimany
Arzenia
Bari=
3eryl_4um
Scrou
Cadmium
Calcium
Ciromium

Iron
I -I.:

Lizhium
I'agnesium
danganse
Molybdenwm

Potassium
Selanium
Silver
3 =rontiul
Thallium

Vanadium
Zinc
- sodium
Zirconium

CIsa -a-~ A%)

44
<4
<G
<0.2
<0407

<0 -
<0.5
7

23
<0. 4

940

<4
<400

<4
13
<1
IU -

670
<9

2.8
0. 1

<3
25
<2

5.4
130,000

1,500

ja

3d .
<I'

<S
<0.2
<n. 07
37
<0,5

22
<0.4

320
6.2

<4
<300

<L6

5.4
<1
10

670
<9

1.8
<0. 5
<3
15
<2

2.4
120,000

640

57

24
<4
<4
<0.2
<0.07
72

0.63
70

7.9
<-I

<200
<4

7.2
<1

8.8
$70

<9
1.9
0 .51

<s
15

3.1
130, 000

970

57

C-32

TMA/N
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TMA/Nc'm

aNC nuclear :nsr±.s
Ua/Norcal Lab No.: -z: -

SaMpL-icts +UfnS
AnaLysia (s/T.)

4553-3-25
=..-5

AnaiwAy
SArsenic

Saryllius_
5orou
Cadtium

C. Capper

* Laad

-agnesium
wangamse

- - aaa.=

*P144 ,haI

-Poetssium

Silver

Thallium

Sodium
Zirconium

Maiscarm () 5

?age 9

30
<1
<7

-C. 09
97

0.74
L2O

2.3
<5

<5

a

820

320

57



TMA/Norn

MCC u.lar znrias
ma/ormal Lab Na.: 455>3-1

Page 10

Sal Ziauc5Utca
A=Ixy=als I=g/' ----

Selenium
Strln

4553-3-26
Al-1 4-48-2

<0.02
<0.003

0.065
0. 1.9

<0.08
0.004

<0 .05
<0 . 08

43-3 & -4s*-

<0.02
<0.003

0 .66

0.011
0.02

<0.05

4553-3-28
&S-5 & 48-4

40.02
<0.003
0.057
0.57

<0.08
0.0097

<0.03
<0.05

SamplI L dancif.cacion
Analysis (ms/rL)

Axsnia

Cadmium
raLium

Lead
darcu%7
Selanium

-1 1i ..

4--3 3.-29
4S-7 & 43-8

<0.02
<0.003

0.069
0.59

<0.08
0.0090

<0.2
<- 0.r

4533-3-30 -
4S-9 & 4S-10

<Q. 02
<0.003

0.064
0.54

<0.08
0.011

<0.05
<C .08

4552=331
4C-1 & 4C-2

0.2
<0.007
<Q. 009
0.082

<0.2
0.006
0.2

<0.4

sample Idancificacion 4553-3-32 4553-3-33 4553-3-34
Analysis (mg/ ) 4C-3 & 4C-4 4C-5 & 4C-6 44-7 & 4C-8

Arseniz

Batau7
tcAMWa. -

c"Ruium
Lsa

Silvry

0.08
CC.002
<0 .00 9

0.002
0.1.

<n. '_

0.08

<0 .009

<0.002
0.2

<0.Vw -

<0.02.
<0 .003
<0 .009
0.19

4. 08
-0.003
0.1

..06

D TUSCU2Ti -5



TMA/Norcai

UNC Nuclear Industries Page U.
r 4An~oreaI L.ab I 4553-3

Sapla Identificacion 4553-3-35 4553-3-36 4553-3-37 .
Analysis (m/L) 4C -I &AC-10 33-1 & 33-2 33-3 & 35-4

Arsenic <0.01 <0.04 <0.04
Barium <0.003 <0.09 <0.003
Cadmium <0.009 0.057 0.051
Chromium 0.074 0.30 0.23
taad -<0.08 <0.08 <0.08
Mercury <0.002 <0.002 <0.002
5#-laniuM - 0.2 <U.J <0.1
Silver <0.05 <0.09 <0.08

Sample Idenificacron 4553-3-38 4553-3-39 4553-3-40
Analysis (mg/L) 3S-5 & 35-6 35-7 & 3S-8 35-9 & 35-10

Arsenic <0.04 <0.04 <0.04
Barium <0.003 <0.003 <0.003
Cadmium 0-.048 0-.043 0.035
C.romiui 0.32 0-.25 -0.12
Lead <0.08 <0.08 <0.08
Morcur7 - <0,002 - <0.WV2 0.005
Selenium <0.1 0.04 <0.1
Silver <0.08 <0.09 <0.08

Sample Identification 4553-3-41 4553-3-42 4553-3-43
Analysis (mr/t) -- 3G--3C4- 3C-3 & 3C-4 3C-5 & 3C-4

-arsenic
Barium

Chromium
Lead
Mercury
Selenium
Silver

<0.02
<0.003
<0.01

<0.08
<0 .002
<0. 1
<0.2

0.4
<0.003
<0.02
0.53

<0:08
<0 .002

0.3
<0. 2

0.1
<0.003
<0.02
0.34

<0.08
<0.002
0.02

<0. 2

_-3Utt

N



UNC Suclear Industrias Page 12

Samplea danificaion- 4553-3-44- -- -
Analysis (mg/L) 3C-7 & 3C-8 3C-9 & 3C-10 2ZL-

- -. 7 -- 002 0.06
Barium 0.43 <0.003 0.39
Cadmium <0.01 <0.009 <0.009
Chromium 0.12 0.38 4.6
Laad <0.08 _<0 08 <0.08
Mercury <0.002 <0.002 0 1
Selenium 0_2 <0.01 0.05
SLver <0.4 <0.2 <0.1

Sample Idencification 4553-3-47 4553-3-48 4553-3-49
Analysis (m/L) 2L-2 L-3 2L-4

Arsenic 0.1 0.04 0.1
Barium 0.64 0,57 0.50
Cadmium 0.009 <0.009 40.009
Chromium 5.7 7.0 7.1
-a-- <0.08 <0.1 <0.08
Marcur__ 0;020 0.014 0.005
Salanium 0.07 0.02 <0.02
Silver <0.09 <0.06 <0.05

Analysis (m/L-- '. 6'

Arsenic
Barium
Cadmium
Chromium
Lead
5ercury
Selenium
SLlver

2L-3 -

0.1
0.47

<0.02
4.9

<0.2
0.035

<0.03
<0, 2

C-36

TMA/Nor

(N'
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TMA/Nar=a

miC Nulear nsa.ias-
'1.-Anfrcai Lab Noe. : .'5 -

0.1 .a P4A44 .

2U/bnral Cusuamr
C2Lnfida ---flu=da
ma/kg mg/g
.- ...------- - .As

3igmgn

Rieese

lace.ved ------

- 5 - - - 4532
4553-2-7
4553-2-9
4333-2-30

4553-2-1
4553-2-i3

4533-2-L!

*' 4553-2-9
4553-2-10

- -45fl-2-1

4353-2-14

4533-2-20

4.8-3 & M4--
4.S-5 & 43-6
~44-7_& 4d_-;AS9&4S40

4C-1 & 44-2
4C-3 & 4C-4
4C-5 & 44-46
4C-7 & 4C-8
44-9 4-lq
3S-1 a S-2_

35"3 & 3S-6

33-7 & aS-3
33-9 & 33-to
SC-1 & 3C-
3C-3 & 3C-4
3c-5 & 3C-4
3C-7 & 3C-8
3C-9 & 3X-10

-:70

:ZO
220

210
330
<20

<C30
<20
_10

380
310
300

'Co
-CIO
40

<ic

2, 000

11, 000U.:coo9, SOC
_1t. 000

7,000
58,000
2,800

30.000
3, zoo

14,000

14,OCO
:-,, 000
9,300

40,000
49 , 00
32,000
29,000
32,000

amp a enr caczn

~~Nana-

S-"

- 2

4553 -2-24
4553 -2.2s

' Lar4da .wr.dA
ZVI m-'- - -

-'4

22,-4
2Z.-5

260

290
290

1,600
1,500
1,500
",40
1, 400

'- .3 I

-3, 1387

.I0/k;en

aOg/kg
-..-.- ..- . - -

4,000
54,000
48,000
h8.000

15,000
160,000
50,000

1.60,000

39 ,OCC
58,000
63,000
655,000
66,000.

<1, 0C00
<2, 000

<300
<700
<900

sa Id ?-
Si=acan

ln / ama

70 , 000
94,000
88,000

$4,000
32, 000

100
Izo
1 601.20
3.40
130
<10
<50

<70
1230
240
210
210

<40
<ia

<'
<0<0

Ni/Lia
mai/I

240
260
270
110
270

r-- zMer



TMA/Norcal

/ - : -
Mi&/Nccj Lab No.:453-

im'A tnaJ. Cim t

THLAsOCAL cumer

Orth
Phbspbaa sulfata
ugl/kg ag/kg

----as recaivmd -- --

4353-2-1
4553-2-2

4553-2-3
4553-2-4
4553-2-5

4653-2-6
4553-2-7
4.553-2-8
4553-2-9

4553-2-13

4553-2-15
_4553----.L
4353-2-17
4553.-2-14-

* 533.- .

4553-2-17
4553-2-LB
4553-2-19
4553-2-20

45-1 & 4.5-2
4.1-3 & 4S-4
4.5-5 & 4.5-6
4S-7 & 43-8
43-9 & 43-1
4C-1 & 4C-2
4C-3 & &C-4
4C-5 & 4C-6
4C-7 & 4C-8
44-3 & 4C-10
as-: & as-a
35-2 & 35-24
33-1. & 33-4
35-5 & 33-6
35-7 & 33--
3S-9 & 33-10

3C-3 & 3C-4
3C-s & 3C-6
3C-7 & 3C-8
3C-9 & 3C-1.0

SampLm Idann±L cac±on Qrflo
- - - a~hac u.Lfaca p

fA/Nreal Cannamr mgP/. ag/L.

4553-2-21
4553-2-22
L53-a29 -
4553-2-24

PH

<20

<10

<140

e=0
<12 46<:0

<100
-cc-
<20
<10
<20
<10
<10
<10

39,000

13 000
13,000
17,000

31,000
5'.,000

160,000
15000

Z4,000

51,000
53.000
1- -000
19,000

fl0,000

170 ,000

160 . 000
:0,000

9.9
9.7
9.7
9.8
9.7
9.7
9,3
9.6
9.3
9,2

10. 2
U.9
12.0U.LaL2. i
11.8
10.0

9-9
10.0

10.0

ML-1
ZL- 2
2L-3
ZL -..

<00
<.00

<100
<:.00

a ,oo
8,200
8,.00
a, 00
7,900

10.5
10.5
10.6
10. 6
10.7

:=a 19, L987



IVY)235-i32

G-37. L24, 3000

N

it; ~ it

June 8, 1987
Samples Received: 3/27/87
t(A/Xortal Lab No- -- ij 2
P.O. No.: R-RM-SrI-87910

ANALYSIS REPORT
(Revised)

C -.

Sample Idanciicacion MJOE Extraction Tocal Organic Carbon
TMA/Noreal Customer Residue (%) mg/k;(eC) mg/iL

'0

4553-2-1
4553-2-2
4553-2-32

S- - ,. 33-1=-
-- 4552-2-6

4553-2-7
4553-2-8
4553-2-9
4553-2-L10
4553-2-11

en 4553-2-12
AC, -, 1'

4553-2-14
4553-2-15

45-2
4.5-2
45-6

43-8I's -A

33-2
35-3
33-6
3S-8
3S-9
2L-1
2L- 2

2L-4
2L-5

0.001
0.007
0.21
0. L4

0.10
0.17
0.006
0.009
0. 15
0.002
0.002
QU a U

0.005
<0.001

220
200
390
240

4

310
40
270
350
220

2:0

22.0

220
220

Noca: All analyses were conducted in accordance with
To__the-acanmenr of work for Order N'n qRM-'AM.7qj1I

the procedures sneci.iad

Caorge e-' Dunscan
Diraccor of Program Management

CED/dss

C-39



TMA

2030 CAg-yw804-Oa
Qfnt CAMW-d

('AM23WE

Weseinghuse Hanford Co.
3200 Gearge _ehInmg Vsy
Richland, A 99352
Attnion-: Mi'--al E Jies

C7, L24 3000

Auust 3, 1987
Samplas Reesived: 7/13/87

fMAjrrjLctLAh o.-:-4553-4
P.O. No.: RfM-Sf-87910, nod. #1

AMMIVEtS OF TDOE ZACT

Sanple Identification Total Halogenatad Hydrocarbon

&o/kg
~a-'exl -------_uaoe -- (vt:. of original sAmple)

4553-6-1

4553-4-2

4553-4-3

4553-6-4

4553-4-5

15

14

4S-6

4S-8

33-2
0 -z

3-3

3S-9

- 13

12

<0

Nota: Samples were analyzed for Halogenated Hydrocarbons
ashingon State Deparcemau of Ecology WAC 173-303.

an/dass

in accordance with

D aterofPro5r Msnageuent
-

C-40

AVG 6
"U'JROU

je

N



uC .!iga-r iriif a= s

=&4Narc a.: .a No .: 443-2-16

cLent I.D.: 44-1

nunrfeb)
Tel ettaa pr/ '. -' ---.

&"Conrae~
-bu -cmOetCan*an-
* cboratb ha rd - ---

as aane abo hid

cazan diaulfid

1, 1-dichLrna-ne

1,1 -4±ch.oruthafle
tr--eL.2-ihreaene

chiarutonm

1.,2-dichlrueflans

2-butan

carbon tacrashlcrida

7iryl acaaa

brvwdi- hiorone nane

<5c

So L

a

45

<5 -

<40 -

, C

1,2-dIcharopan

-dbronochonue le

1. 1,2.ttchl.rueebaue

c;%Iro= wna

c:La-i.,3-dich1oturpnCe

2- chioroaclyilziylaXr

2- haaen.e--

4.-nflyl-Z-peutauoua

-:-4otal 2 ana rnae -a

chic rub.e n.

-t-7benene

tcal zytenes

j =butbnt, bc belw deac on Limi .

-3-- I=hSSZn- b Lmk

-S

(tAl

TMA/Nct

45
<25

<25

425
4=

<25

<2C,

<2,

40

<50
<25

1.70

<45

930

i
-

r
--



MC NuCl.ar ZntdLxtres a.: "-r --987

2SA/44rcCl !ab No.. 4353-2-17

ClAioc I.D.: 4S-6

s-. -- sq -- ypI.r-. In /k .e nh) .4atls tir/Aewtnh

broaomczeis

vinyl chloride

ohiaruecha

nehLan chiorida

ancoams

-dt. tun. acart a* 1

,-1-dichoethasae

c * -rof hoea

1,2-dichea m

1,1,1-crichloecbn

cagbcn each2/rid.

vinyL acata

brand= ch,,onmtn

<25
<C,

<25
<2,

<a3
'a

<a3
<C:

<a3
<a3
<42

<C3

C2-

<42
<C3

<C.
<C3

I ,2 -diehiaroprps.e

Crmns-'.3-dichicruprupeme

± chL ra, then.

diachmaruuethne

1.,2,2-ceialroChana

eiS - ,Z-dichlnraprupen.

brcmfanm

4-ushyL- 2-peusauan

z -beacon.

ascachiarocem

noluina

chlc rob uene

* trhlc nens

tnttk-tylne _ A

4- A

TMA/Pe

<L3

<13

<L3

<13
<5

413

<13<23

<13

<45

<13

<43
21

<U

100

uvle ) 76at.,-
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TMA/Nmrt

'987

-a/ rcai Lab Nio-.-:- - 45 -2-19

Client I. D. : 1--9

.wn, lvplsr /I N) voSaWe _
nt/e? ,oh'

ahloramflae

brmoeta

chloride

inthyiene chloride -

a~ one

cabon disutfi

.- d-icbloruethena

1, L-diboroeceang

ti2- .da~i-ruthsna

chierufonm-

2.,2edichlometne

2 -busnoce

!, 1 - r=hLW1or-cathand

carbon tarablo-rids

vizyL aacata

brao d ch.oromactaznc

47

<17

<17

<17

-2

90

<S

<S

-C<S
<S

<17

<3<S

1, 2. dhlouapropane

ta-1,3-dchloropropqne

:chlothe ten.e

d-romelo rum.han.

lv,2-= 1chlorer"aanl

ben0n s

cii -1,3-dfrchlarupropenn

.- chicraerbylviny Lather

bamtf -- ponnoe

o-2 -vbnaane

2 -beanana

stachioruefli

, o 2-eauLachlaroeana

Co Lane

ehlqiobcnene

s 7yr fne

:ocl zyLens

B - present in blank

-'-a-

4

<S

<a

<30

<S

<S

<17
<S

±70

<47

<S

94<3

490

4

IMO Nuclear indus=les

)



MIC NuCISar IndunCtied Za:: .ar' -, -- 8

:.A/NarcC; .ab 2o.: 4553-2-20

ainc I.D.: 35-2

-- W- -1inf-a -i -r--Ar ah) Vne Itles ur /1erfma )

br -

vinla-7i4 - - --

uafyimn chi1aidaa

cambo dautiefd

1, 1-4ichlare.han*
=a,1i9 =A4 .;,Ianme

chloroform .

, 2-44 hlnn.-4--

2-an=.=

czto~n ... laa-r&da

'zy3. acelaza

broaad~iarlrntsanar

<cao

00
0

0

<5c
<50

<I 0

<100

40<- -

<40

cC:

1, 2-dichlaropropanft

=AM -1. 3-d ,orpropene

triflo rc. flefl*

dbr-chloroa hame

1. 1. 2 - =tLbion.Chaaa

besee

-eta-;-3--ackiareprapEEc.

2-.chloroeflylvaylathar

bramoform

4-machyl-2-penanam
2-bamAn.

aecw±oo tena

1,,2,2-carachlaramtha.

tolues

eh±orabenzana

e:r'nen.ana

szr-une

cocaj. nrene4

J - pree=, buz below drt---=L 1±aft-

3 - pramsen in bLnk

A-

C-45

TMA/Nar

dO

<40<50

450
450

<100

<50

<100

<100

94

<50

<50

<60

<0



Wic NuClear LN d s

-ZI/Nerea2. LAb So.: 4!53.2.21

-- , am.V .. :r . _
Yno .M'I..

chloromviq a

branom ehns

Tiny! chlorida -

chloro.haae

mechylma chlorida

aeson

carbon disulfida

i-dichlorosa-h-
1,1-4ichloncehan.

wn-1, 2-dihro.an-

chlorofon

,,-crichloroschne

w4-zyl acaraz

brmdich1orom. =n-

<100
cao

-<to-

<100

4CO

4<100

<50

J<100<-A0

<5 C

1,2-dichloropropae

* n-13-d4.chloropropaui.

=ach -' ---

dibruinch.oraa han

2. ,-trchlorotfne

beana

cias-1,3 -dicbl roprapean

2-chlorc. thylriny1. flu:

trcfo=ar' -

4-m.chyL-2-pnMamuus

2 -hczaaums

taachlaoutbsa -

U, ,2,2-tarachlorethan.

toluanm

chora'soemmne

ety Jbec an.

tncaJ. slaes

<30

<30
e56

<50

<50

<50

<30

<100

<50

160

82

<50
100

<30
<50

<50

240

J - pruaenr, but below detectcun lm±=

-S

TMA/NO

iw/e bni
-

finFi

C-46



tmc NIuclear fmlust:i:s C7

M /Norta.. :aana.: 4553- 2. 22

-Glient LD.: 35-6

1- flXAIf I~f --M1
Unil.w4 a. urr( tn

eb~xm-cbs

bramhlaah ids

..a---- a

==7iy*=d chiatida

anena- -

harbm dualfda

,1-diabla=oetha

1 ,-1,d2-arl

chlotu ton

g--2 M k- aj-"r+ s ----

2-butas" us

cat astachlazida

.. 4.yl ____~a

<100

<C00

'd -

<100

97

400

-Coo

<0

<00
<ela

dO0

<:.cO

<C~

1, 2-dIchlcnvptupsa
ran- 1, 3-44chlarpropne

- -:rchlorn. flhena

dibrouachLaro= Chane

1. 1,2-crchlorcetana

-bezas

cia-I.,3- dichlaruyrapaae

- 2-clarnbylwiflyletiar

brminfo

'-uechyL- 2-peunace

2-bn.manane

chlbrbensa

saa r'- an te

J - presetn, but below deaccamn limis

C-47

TMA/N a

N'

<50
<50
<50

<10

-do
-nd

<50

<100

<50

400

J <100

90
<40

<304dO

<50

<50

<10



ZCNuc Lear inmL5is Data: !!A- :-, 1987

=A/Nr=&C Lab No.: 4553-2-23

client Z.D.: 3S-8

VA1 .1t 1 -S
worn

i±tirfenb~I

--- b - nt a---- --

brem bs.n

vizyl chloride

chlaroa.h cb

==chlene-1l-i -.-

ans

-carbon diaulEi4a

1 -d,2dIh alroarban .

1.,L-dchloritfnae--
2-uaeS A4hrnea

2..,Z-4±chlozoechse

carbon tat aehlcrid-n -

vinyL acetate

b-n- a-d-chormaeae-

<-3

43

C

<43

- ,

I chl rten=s-21. *3 -c1 aruprupwn.

dibrouchora.cse

2.. ,2-±Ichorna.

bcnan.

cts-L.,3-4±ch.aroprcpc.e

2 -chloroachyLv 4 .nyLeher

bra foM-"m

4-ua yl-2-pensann

2 -heaaua

emaab4rothamu

t. L,.2, 2-teauachlaruachane

talus. '

seneban

ncCa zyJenes

<3
<43

<13
43

<13
<13

<25

<3

<25

J<25

40

<L3

J -C3

43
<13

<13

<13

J - present,- but-b-elov danmctian LiMits

-s-rn

C-48

TMA/kc

-q



TMA/NOi

WC Nuclear ', s=±aS
":.A,5rl :..ah No.: 4553-2-24

Clnt I.D.: 3S-9

ie/kn.,q I

-hiimsefe -

viyl chloride

anhoroachmns

mltbylace chloride

I..jwtha auan

.- acaaracufl

wiS -dlaoch2 ce Cn

chiarofao=

1.,2-dMhanro.ha.

2-bua.am ---

a e . prhi nr4d

viny! acaata

o -- - -

<25

53

-CIa

4=

-d5
<Ca

*?rM .o/uwtmnb

-1,3 -dichioroprapena

rc orvec ene

dIbro=chlaruZAuei -

1. 1,2 -±crichlaruochan

bazans

&a-l,3 -dchiaruprupene

-- chrget tinyiacher

breanfonm

4-.ethy1-2-pnaou.

2 -bane -

chic rube ens

a*ribenz an.

s=TeIMe

:ZaZ. r14cnas

4,

<2

- <,

4.70

17,

<2,

<25

<25

J <2!

J - presean, but below detac.ion Limiut

a-

--- ,

I--

e.--.-I __ fl Wo



mic NuCleXA ILdm zr:as fata: !!ay 21. :987

f"ltA/Nra.L Lab No.: 4513-2-25

cimaut U.D. 2L-1

/kfls i
vpLice!se fllJLJ

chjrm a

brimmnmth

ri~yj. ehlerig.a

carimann 'd
ahyLan. chlarIda

gabaun dimu1m- a

3. I-A-l hroerh=".

1 -dnhl2-dichLorotha
1.1debatn

Ln- 2. 2drhlru

1,.2-aicklaroethna--

11- cchloroethana
---- '- t -ra '.or As---

*.,l acataae
brcindichloros Chans

<10
<10

<10

<10

6

41

<5

<5

<5

2

-<6

<5

1, 2-dichloroprapan.

1,3-dichlompropens,

±rclruecen.

dibrcmochlcatachan.

1,1,2-ihloraer-

benzene

cis-l, 3 -dchacropropene

. --chreet v-rylether

:-7 y-Z-pentac.

2- -l nna

W,.,2,2-mtrachiarnaua.

ehla=nane

erhwbezsans

:vta1 zylnis

J - present, bul below daeac-an 14mizz

C-50

TMA/No

40

<5

<5

<40

<s

-C

<5
<cc

<5
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04-

_ gtngzu t

sprgoanoqunn-t 'zt  t

sununed-z-*L4an-,

mu.6axdazo~new-r t -P

suugn .CZO~a -. 't

t.Menaaflzp- 't

C>
py

-Cy

gy ~

o >

op.

un netamcxqIt

wp-;zcyqctan ucqzan

-w -- rr- M -Sr"r"

sugnzinm-;
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we Ncalar ndustri -Mq-: -- 987
TmA/4ora. Lah Na.; 4553-2-27

C1±at I.D.: 2L-3

AI -I-
Vptg/ rpp '.- -- '-..- Is

Va .,s4 -- .o Asr/fdh

-bruucmehr"e

wtzy chlorida

ch-Ifro-thaps

aetrylemn chlarida

ass Con

carbon dLsulfda

1, t-dichreha.

1,-i~~cblaroethaae

'ucns-1.,2-dichlaroathana

chirof orm

2-bounna

1, Li-trichlocoehaa

Cartn taehlanrida

v'nyl acetat.

brunmd@chlaroamaaze

<i5-

<5
<50

<5

<5

<5

<2

<5

1,2-dichkIropropan

an= -1, 3 -diacloCuprupea

dibraincbhaou. ethaie

.. 4 ,2-trchlarthane

ben.e

ci,- 2, 3-dichlaruprapean

bruamofo

4-thyl- 2-pantaunna

escra roe then.

1,1,2 ,2-asrahlruethane

a thy 2b enzan.

styraea

total rLteaes

C-52

TMA/No

<4
<4

45

<0

<3.0

C

<5

<4



WC Nucl.C InJ
ZAa: 15-7

=j&'crm&L '.-ab No.: 4553-2-28

C.ianu I.D.: 2L-4

nr leViWeb)w~ *~4 s~
Ynl Iri r I&

brcinmith

vnl chlarida

urnthylane hiactd 4

cmbca dLBLIAfl* ,.I-a---

I, -- ---

==s-, 2-dichlaruechefnl

chLa24hreh

12-4dlnlrnhaa

#rb.U mtahlnlra

v-: y. sa ecats

broadi ormewe

4-0-

<10
Co

<10

6

49

<4

7

Co

czns-1.3-dichar prope

2-hxraen

dtbruuachlorguecham

1,L,2-±chlOfOtfhl*

bacumm

cis-1,3-diclanrurpea

2-! hlrnashlvtzylethe

4-methyl- 2- penausn

2 -haaua

tacrchlro chaee

I1.2,2- eaachlnruefla*e

taiune

chirubamsne

-- caj. zylans

;A.

C-53

TMA/Nc

vCs

<5

<0

<1

<d

7

<5

<5<50

<40

22

<5

7
<5

<5

<5
C



- a Tattres Zn:e: ar -, *S1987

ZhMcrcCl .ab N.: 4553-2-29

C=,ot I.f.: 2L-5

a.. .-- q --

wm a _ I

ch-ar-c-~

br.mchae

uethyIenm chlorida

carbon dasu1f a

1 1 Ater az e
bms.-ica chlnrec-a-.

2-dc-hln rna.-

1.1, 1-crichloruetha

carbon aetah~lrda

vinyl acecata

brcsad4calrm.tuane

5

-<-

<5

30

49

<. C

1, 2-dchlcrcpropane

trn-1.3 -d±chloruurca mee

d2-aamhLcramthan.

1.,2-ertahlaroehae'h

toluezis

c- ,3 -4±cbarpropn
:--hlornthylvtiyLather

Sr.----= -

a-.ethyL-2 -pantana

2- hnanan

:,zoml ac.2ctina

chlrobcn one

* ctrbenzane

:oyra± -y me

J - present, but below dacaction 11-Jt3

C -54

vnl .r*n nw/ n

<5

<C

<5

<5

<C

<5

<5

<Co
<5Z

JC<O

23

<C

<5

41

<C

<5

<C

<5



*1 f ~tI,

- t

~ *'~ A 4

fl
I:
01
U-'

~: ' 'a c
S a n

I. ILA

lrIit to~i
j13 a

I

I

II?a
'-4

H

4
0'
ill
'III".

za

Ii.
.4

'4

14
C

I-iIt'S

I:
<1
Ii
I,

'a
(4

a

4
4

'4a

I
fr-i
S
IA



WC NucIaZ tNUCieS Lats: Ezy ::. :587

Clenc :.D.:
MIA/Iorcal Lab No.: gate Holding Alank

(4/23/17)

In. -~ ~e A?!~I A~ , Nwer '-I

chiaroe~ehne

broa..chine

vinyl chlorida

chl-Oriechaasa -- -

mathylmna chloride

alacone

earbon 4-4nl S4.
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APPENDIX D

CLAY LINERS (ADMIXTURES) IN SEMIARID -EN'IRONIENTS
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The following-paragraphs discuss-the-use-of admixing clays to local soils
to create low-permeability components for covers in semiarid environments such
as that at the Hanford Site. Pure clay liners are not considered feasible for
use in semiarid environme-nt-s----However-,-with proper design, materials
handling, construction, and quality control, a functional low-permeability
tntr cmstist fng - loc alsails admixed with cly can be used in covers at

t e nFrd Si-te.- A quick -overview of clay I-iner failure mechanisms and
docunent-ation supporting- cy -liner use at the Hanford Site are di5cussed.

--The--&4~owa94-S t--o-clayliner-falUhreechAnliSms has been thoroughly
d-iscussed (EPA iQ16):

" Desiccation cracking

" Penetration

" Slope instability

. Se L LI eient L

a Freeze/thaw cycling

* Piping

Design construction errors.

Of particular concern at the Hanford Site is desiccation-cracking, a
characteristic of clay-rich soils caused by volume changes in the clay
structure. volume -changes occur because of Stress imparted to the soil as a
result of wet/dry cycling. This occurs when soils are exposed to the
atmusphere. As soil pore water evaporates, a negative pore water pressure
develops in the-soii, causing-a-reduction in soil volume. The pore pressure
acts in all directions causing soil shrinkage and cracking. When the soil is
rewetted, the clay swells and the cracks are sealed. Failure occurs if
foreign material, such-as-sand. is washed or blown into the cracks. The
cracks can propagate deeper upon continuation of wet/dry, cycling providing
preferential drainage paths for water.

Slone instability can occur when a liner is constructed on a sloped
s-t -cnrn i-cover appications are clays placed over a
synthetic membrane. The clay-may-side -over-the--mot-rmembrane surface.
Failure can also occur in soils because of insufficient shear strength.
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1 A small settlement, in general, is not a problem when it is uniform

2 throughout the site. However, differential settlement can lead to cracks and

3 cause pathways for water flow.

Pioino failure is another important concern for clay liners. Piping is a

6 form of soil erosion that occurs underground. Piping occurs when fine-grained

7 soils (clays) contain particles that are bound together. When water

8 - pereolates through the cl ay-liner-it-canadetaJ, snme af these bound
9 particles, thereby transporting them to coarser underlying soils. With time,

10 progressively larger particles are removed causing an underground flow channel

- or pipe.- The pipe would start at the underside of the clay liner and move

12----progressively upward opposite the direction oftow. Clayliners -nderlain by
13 soils containing less than 15 percent clay may be susceptible to piping. For

14 niping to occur. the hydraulic gradient at the base-of the clay liner must be

15 greater than the interparticle bonding forces.
16
1 -U - Penetration faiure-occurs-when plant roots. animals, or humans are able

- -S -r iEh 11-Jand dis t 't%'Iaey4tner:>th r potential enetrations are -seal
19 failures around manholes; and leak detection and collection system pipes.

<': -20

21 Erosion failure occurs-whenraindrops detach soil particles that are then

22 uniformly transported downslope (sheet erosion). Another type of failure
23 trill erosion) occurs whren channels are developed- -by -concentrated flow often

-44- ~ ~ ~ i -- D vv-lnincM nincr"

25
26 Freeze/thaw cycling can cause the formation of ice lenses at the frost

27 line. Cold atmospheric temperatures cause soil moisture to migrate upward
28 where freezing occurs at the frost line. For soils with only pore

29 (nterlayer) water present during the freezing cycle, this is not a major
30 prob--em. Very little,- if any, soil heaving is expected from this scenario.

- 31 However, if water is-added to the soil system prior to freezing, considerable

32 iceilenses-coud-form-at the frost line, thuts -heaving the overlying soil and
S 33 causing vertical cracks within the soil matrix.

34
35 The following construction errors have led to clay liner failures in past
36 surface impoundment facilities (EPA 1986b).
17

38- -. Desiccation of the clay liner between completion of construction and

39 commencement of operations allows the clay to crack.
40
41 * A nonuniform moisture distribution in the soil results in clods with
42 wet surfaces and dry, cracked interiors. This problem is caused by
43 inadequate breakup of large clods prior to compaction, uneven water
44 distribution by watertrucks, and inadequate time for water to
45 penetrate the soil.
46
-47- a High permeabili-ties result from inadequate cnntrol of moisture,
48 -density, and coipactive effort.
49
50 2 Improper screening of incoming liner material can result in small

51 roots, rocks, lenses, and other heterogeneities in the clay liner

52 that can increase permeability.

APP D-4



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

Of the above stated failure mechanisms, desiccation cracking seems to be
of-most-concern;- The-following discussion indicates how all the clay liner
failure mechanisms are addressed by proper design, materials handling,
constru-cti-o, and- qility control,-with-special- emphasis placed on desiccation
cracking.

Failure due to cracking of clay liners in covers is controlled by
Tmplementation-of- the -fol-lowing -factors:

M Optimizing the clay-to-native-soil ratio

" Constructing the clay liner to a depth such that the relative humidity
-- c T 'i fl s"l 1-rFOirr n ?Al ri--urp r than 54 opreaf

" Burying the clay liner below the frost line

" Preventing overlying materials from entering cracks.

Reduction of potential desiccation cracks in the 183-H Basins liner is
provided by optimizing the clay-to-silty-sand ratio, thereby reducing
shrinkage strains and preventing the clay liner from dehydrating by depth of
burial. It is assumed that sodium bentonite, a montmorillonite clay will be
admixed with existing excavation site soils (silty sand) at approximately
10 to 15 weight percent. The design of the 183-H Basins cover places the clay
liner at a minimum depth of 4 feet below finished cover grade.

Optimizing the clay-to-silty-sand ratio is based on data that indicate
that desiccation cracks resuit from clay shrinkage strains (Olson 1985).
Therefore, a shrinkage-resistant clay liner system can be designed by
providing a large percentage of sand in the liner matrix, forming a framework
of rigid particles -Only enough clay is admixed such that upn wetting the
-clay effectively plugs up the void spaces between sand particles, providing a
low-permeability mix.

-A -numr-obsfrmkag--ackjng,- and-p-e-meability-tests were performed on
a range of clay and sand mixes including Wyoming bentonite and Los Alamos
silty sand. The data indicate that compactive effort, compaction water

-content, and percent of silty sand influence soil matrix shrinkage potential
(Olson 1985). Less than 1 percent shrinkage strain was found for the
12 percent bentonite/8&percent-silty-sand mix which was compacted at less
than 20 percent water content with complementary permeabilities less than
1 E-7 centimeters per second. In fact, Los Alamos silty sand mixed with
25 nercent Wyoming bentonite produced a low--shrinkage strain of less than
3 percent. A few laboratory tests on Hanford soils and bentonite clay will
determine the appropriate amount of bentonite to add to the 183-H Basins local
site snti-to- provide-a low-shrinkage, low-permeability clay liner
composition.

The cover design for the 183-H Basins places the clay liner at least 4
feet below cover grade. The pore water mixed in the clay liner composition
for compaction and permeability control may cause up to 1 percent shrinkage
(inconsequential) upon evaporation. However, the montmorillonite will not
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1 completely dehydrate and will remain capable of reswelling at 4 feet below
2-grade. This is because the reiative humidity of the soil at 4 feet below
3 grade remains at approximately 99.9 percent all year. The basal spacing of
4 montmorillonite at 0 percent rel Aive humidity is 10 angstroms
5 (1 ten-billionth of a meter: 10-1vmeters). The basal spacing at greater
6 than 54 percent relative humidity is-18 angstroms (Dixon 1977). Therefore,
7 the montmorillonite remains partially expanded under this condition and will

_ nct-dry-out-in-the proposed barrier. Data providing-ti--d-moisture content5
9 of Hanford Site soils at approximately 4 feet below grade are listed in

12
13 Table D.1. Water Retention Data of Typical Hanford Site Soils.
14
is

--- 16 - Moisture Soil Water Relative
T Depth Content Potential Humidity

18 Sample (M) (Dry %) (Bar) (%M

1.1 2.I 3.58 5.0 99.637
21 2.2 1.6 5.71 1.0 99.927
22 3.1 1.6 5.87 >0.1 99.993
23 4.1 1.6 5.63 >0.1 99.99
24 5.1 1.5 7.17 >0.1 99.99

26
27 The relative humidity of the soils listed in Table 0.1 are taken from
28 (Hillel 1977), based on the soil/water potential interpolated from the test
29 data. Data exist that shows that the water content of Hanford Site soils at 6
- - - -d- chang4--om than- approximately 2 percent over a
31 period of 1 year as measured in field lysimeters (Jones 1978). The lysimeter
32 measurements showed a change in water content from 4.5 percent to 6.5 percent,

C 33 which indicates that the data in Table D.1 is applicable for an annual
34 prediction of relative humidity being greater than 99.64 percent. This

aLed witb data in-(Dixom 197 indicates that the montmorillonite will stay
36 expanded and, therefore, not dehydrate in the 183-H Basins cover.
37
38 When small cracks form due to approximately 1 percent anticipated
39 shrinkage of the clay, failure would be dep-endant on the cracks fii ng with
40 foreigr-materials prior to resweliing. The cover design calls for the use of
41 geotextiles and properly graded filter materials to prevent the migration of
42 overlain materials. This cover design will help reduce the availability of
43 soils to fill cracks.
44
45 Slope stability analyses will be performed once the laboratory tests of
46 -oil strength and liner material properties are completed, and will provide
47 for appropriate slope validation. The controlling factor for most liners
48 using geomembranes -is -the relatively shallow friction angles between the
49 geomembrane and the overlain lAy soil.
50
51 Differential settlement is not anticipated to be a problem for the 183-H
52 Basins cover due to a stable waste form. However, proper field compaction of

APP D-6
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1 --solI layers-is-important. Relatively uniform settlement is not a problem.
2 Even minor differential settlement should be easily handled by the self
3 healing properties of a 2-foot thick clay/native-soil layer.
4

_urfaca erosion of the -clay iner may be a problem if much prcipitation
6 occurs during construction. However, subsurface erosion of a buried clay
7 liner (piping) must be considered. The topsoil of the cover is designed to
8 recycle water to the atmosphere, thus preventing most of the water from
9 reaching the clay liner. A sand drainage layer is provided directly above the

cl-ay liner to remove -anry wa-ter-that--does--ermeate -the topsoi I . The computer
11 model has indicated that only 0.0735 inch of precipitation (197 cubic feet per
12 year) is expected to permeate through the cover annually, assuming a
13 10 percent geomembrane failure.
'A

is Penetration of the clay liner by plants, animals, and humans will, for
16 the most part, be prevented by the depth of the liner. Plants, specifically,
b7: will not be likely to-penetrate past the- topsoi-l layer, because He sand
i8 -- drainage layer will be at a much lower water potential. The 40-mil high
Y' density polyethylene gemembrane that is located 4 feet below the cover
20 surface, directly on top of te cIay liner, wi__alls _ct as a deterrent to
2 further growth of p-lant-roots-and animal intrusion. Data indicate that buried

-- 40Umi 1 polyethyiene 1iner were-not penetrated by rats, even when they were
23 faced with starvation (Mitchell 1984). Most of the burrowing animals that

_ __p,_...-od\e li- nrrupy the Hanrd -it, '- ir the t Ap 4 feet of soil. Cobble on the cover
25 embankment slopes will reduce the potential for animals to attempt to burrow
29 dens laterally into the cover embankment. There is no topsoil on the
27 sideslopes, only a one-foot thick sand drainage layer which is not stable for
2 den construction. Also, without proper cobble protection, the mammals have

Z2 much easier access to the geomembrane.
30
2-1 Perhaps of most importance, regarding successful clay liner performance,
-32 are the materials handling, construction methods, and construction quality
n control measures applied to the project. Continuous daily inspections of the
34 liner tnsta'-tUn"- -project-are mandatory-to identify and document problems and
35 successes, and to provide a mechanism to obtain corrective action to problem
36 areas. bad weather conditions should be avoided during construction.

-eipitatin --ent-s-can-fTood-r-erod-a the anstruction site. Hot dry
38 weather could desiccate the liner, if left unprotected. Frozen soils prevent
39 adequate compaction. Depending on climatic conditions, the clays may need to
40 be protected from- moisture loss and erosion while stockpiled prior to
41 construction. A plastic cover may need to be placed over the clay liner
42 auring inactive periods to prevent drying of the liner during construction.
43
44 Proper screen-ing of materials used in liner construction to remove roots,
45 rocks, and miscellaneous debris is imperative. Also, proper control of
46 ---moisture-content, density, and compactive-effort during construction will help
47 ensure a successful liner installation. These are standard construction
48 practices._ Reduction of-clods in the clay/native-soil mixture is important
49 -to-provide a-homogeneous milture of water in the liner materials.
50
Si The two design features, as discussed above, are the proper clay/native-
52 soil composition and the depth of burial. These coupled design features

APP D-7
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provide for alow-shrirrkage, low-permeability, stable clay liner installation.
When coupled with proper construction/installation techniques, the clay liner
will function over the proposed lifetime of the cover.
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APPENDIX E

HYDROLOGIC-IVALUATIN Fl LANDFILL PERFORMANCE (HELP)

- - -USING THE HELP MODEL

N[E: This-appandix is essentially unchanged from prior submittals (editorial
corrections have been made to enhance readability).
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1 APPENDIX E
2
3
4 HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE (HELP)
5

USING THE HELP MODEL
7

9

10 Hydrologic Evaluation of Landfill Performance (HELP) computer modeling
11 results are included in this appendix. The HELP model was developed by the
12-- U.S=. Envtr-omenti- prtect irn Agency tn id -hazardous waste 1andfil -designers

13 to estimate water budget and quantity of leachate from a landfill. Therefore,
14 the model is used as a tool to estimate water drainage and percolation through
15 covers and/or liner/leachate collection systems for landfills. The model uses
16 a deterministic, sequential daily analysis to calculate runoff,
IT evaoot-ranso-irt-i on., u latlon,- and-lateral drainage. The following

1-8- dicussion is based on the documentation of the HELP model (EPA 1984) and
- summary-of model provided by-Ebasco. The existing newest released version of

7f thp HFIP m-deb--l be utitized during definitive design.

22 The HELP model requires the use of specific cover soil physical
23 properties and local climatological data. The HELP model is provided with
214 climatological data for many cities across the United States including Yakima,
25 Washington. Local climatological data available from the Hanford
2 Meteorological Station were input to the HELP model where available (Stone
27 1983). Some of the specific climate data inputs are daily precipitation, mean

monthly temperatures, mean monthly solar radiation, leaf area indices,
29 evaporative--zone depth-,--and winter cover factors. The specific soil data
30 input parameters include: porosity, hydraulic conductivity, water
at---transmissivity, evaporation coefficient, and a Soil-Conservation Service (SCS)
32 run-off curve number. The topsoil water retention, porosity, and saturated
13 hydraulic conductivity data used in the model were provided by Fayer 1987 (see
34 Figure E.1). The soil properties displayed are derived from a composite of
35 several sandy loam samples taken west of the 200 West Area. This soil is
36 --coarser with approximately-one-half the-water retention capacity -of the-silt
37 idam available at the McGee Ranch site, thus providing a conservative estimate
38 of water retention and percolation rates. Specific cover design data include
39 ayer thickness, latera- distance to a drainage medium, slope, and use and
40 estimated failure of geomembranes.
41
42 The model is set up to run four different kinds of layers, three of which
43 are used for the cover. The four types of layers are: (1) vertical drainage,
44 (2) lateral drainage, (3) barrier or low-permeability components, and (4)
45 waste layer. For the model, --the- waste layer was not used as a cover component
46 for a vertical drainage layer.

48 -The vertical layers ensure that there is no significant resistance to
49 vertical flow. Water cano-e-u-p-or down to account for evapotranspiration as
50 well as percolation. No lateral drainage is assumed for vertical drainage
51 components. The topsoil and-faundation layers are the vertical components
52 modelled -in -the -183-8-Sasins cover.
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1 Both -vert-ical and lateral flow conditions are assumed for the lateral
2 drainage layers where lateral flow is controlled by the slope, lateral length
3 of the drainage path th-at-water-must-travelt exit the rover, and the depth
4--- nf saturated-soil above the low-permeability or barrier layer. The model
5- assumes the lateral drainage layer has a permeability equal to or greater than
C te v.+Urticl rrinage layers.
7
8 For a low-permeability or barrier layer, only vertical flow in the
9 downward direction is assumed. This is based on the saturated soil height or

I - head--above the-barrier layer. An impermeable geomembrane is pTaced directly
11 on the barrier layer. Two scenarios assumed a 2 percent and 10 percent
12 -eakage rate through the-geomembranes. A plan and cross-section of the areal
13 extent and layered configuration that was modelled is presented in Figure E.2.

~n14
15 A general description of how the model functions is provided in the
-6 -- followinq oaraqraphs--The mdnpl c1rlczlateps water movement off the cover
C 7' 7 surface-and-through-the-cover--on a daily basis. ---The model handles
18 precipitation as subdivided into components including run-off,
C6 evapotransp-i4Llin, perculdtion, and subsurface lateral drainage.

S 20.
r Surface run-off is that component of precipitation that does not

22. infiltrate the soil. Once the infiltration requirements are fulfilled, water
23 beains to be stored in natural surface depressions and flows through small
24 channels in the cover surface. A Soil Conservation Service curve number is
25 assigned to the soil and is coupled with a Darcian flow equation modified for
2; unsaturated flow conditions.
27

Z Infiltration has been calculated-based on--the-differences between daily
29 orecipitation and the sum of the change in surface storage of precipitation,
30 the daily run-off, and surface evaporation. If the mean daily temperature is
.31 below 32 'F, the precipitation would be stored as snow.
72
S3 Evapotranspiration has been modeled as a function of available energy,
34 veqetation, soil, water transmissivity, and water content. For the
35 evapotranspiration function, available surface water is first addressed and
36 then subsurface water- is used to separately calculate plant transpiration and
37 evaporation on a daily basis.
38
39 ---- The model assumes that-the- layers are homogeneous with respect to
40 hydraulic-conductivity, porosity, and field capacity. Free lateral flow is
41 assume for the drainage layer above the low-permeability component.

43 - -- Tre-ciimatological-and soil -properties -and the cover design features
44 used in the model runs are provided in Tables E.1 through E.3. The products
45 of the model runs are summaries of annual totals, average annual total for
46 five years, and peak daily totals for precipitation, run-off, evapo-
47 transpiration, percolation from top barrier, percolation from base of cover,
48 drainage from top barrier layer, and drainage from base of cover. The worst-
49 case-x1--- assuiig a-1-0 p-ercnt-geomembrane -fai-lure, ndicated an annual

50 percolation from the base of cover of 0.0735 inches (equivalent to 197 cubic
51 feet) Table E.1 is based on the data from the hydroloqic evaluation of

I2 landu- pze l umnc ompte modu= ru!!
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TABLE E.l. HELP Model Runs for the 183-H Solar Evaporation Basins Cover System,
Hanfordl Site., Washington on January 26, 1988

with 2% and 10% Liner Leakage Factors
(differing 10% factor value in parentheses)

Thickness (in.)

Evaporation Coefficient
(M/day E0.6)

Porosity (vol/vol)

Field Capacity (vol/vol)

Wilting Point (vol/vol)

Effective Hydraulic
Conductivity (in./n)

Slope )
Orainage Length (ft)

SCS Runoff Curve No.

Total Area of Cover (ft3

Evaporative Zone
OepLn (in.)

Liner Leakage Q)

VegeLdtion Scorage
Upper Limit (in.

Initial (in.)

Vertical
Percolation

Layer 1

36.

3.8

0..442

0.256

0.133

0. 157

Lateral
Drainage
Layer '2

12

3:3

0.389

0.199

0.066

14.17

Barrier
Soil Layer 3
_with Liner

24

3.1

0.5201

0.450

0.360

0.000142

Vertical
Percolation

Layer 4

12

General
Simul at ion

3.3

0.389
0.199
0.066

14.17

3.8

3

70

73

32,200

4

2 (10)

0.778
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TABLE E.3. Monthly Mean and Average Values for the
Hanford Site, Washington with 2% and

(differing 10% factor value

183-H Solar Evaporationj Basins
10% Liner Leakage Factors

s in parenthieses)

Cover System,

Mean Solar
Radiation

(Langley/day)

105.13

1190.35

322.64

'166.55

583.52

642.20

626.87

541.65

409.36

265.45

148.48

89.80

Prec ipi -

tat ion

0,74

0,91

0.64

0.46

0.80

0.69

0.13

Ruinoff f
n.

0

0

0

0
0

0

0,05

0. 59

0.47

1. 35

1. 39

1980 -
Evapo--

transpira-
t ion- ( '

0.615

1.202

0.636

0.486

0.701

0.761

0.186

0.048

0.486

0.333

-0.638

0.647

1984 Ave!raje Water Totals
Percb'lation~Tin.T*

Mean
Tempera-

ture

30.74

33.75

41.15

52.E17

63. 86

71.88

74.76

froni Base
of Cover

9.0018
0.0088)
0.0021
(0. 0103)

.0024
(0. 0104)
Q.0024
(0. 0079)

1
9.001,7

(0. 0042)
9.0012
(0. 0029)
q.0005

(0. 0002)

0.0001

0.0012 0.0012
(0.0031) (0.0031)

0.0012 0.0012
(0.0039) (0.0039)

0.0021
(0.0101)
0.0023

(0.0115)

0.0021
(0.0101)

0.0023
(0.0115)

OraI i ae Jin.*
7Thm Thp -from ase
of Barrier of Cover

0..166 0
(0.159) 0

0.115 0
(0.107) 0

0.091 0
(0.083) 0
o.0 1 0

(0.015) 0

01.011 0
(0.008) 0
0.006 0

(0.004) 0
0 0

from Top
of Barrier

0.0018
(0.0088)
0.3021
(0.0103)

0.0024
(0.0104)
0.0024

(0.0079)
0.0017

(0.0042)
0.0012
(0.0029)

0.0005
(0.0002)
0.0001

*0n Days 1, 119, 136, 153, 170, 187, 204, 220, 237, 254,
Assuming bare ground, the Winter Cover Factor was 0.

271, 288, and 366 of the year, the Leaf Area Index

*"Percolation and drainage from top of barrier and base of cover are defined in the footnote of Table E.2.

0

0.011
(0.010)
0.037

(0.034)

0.039
(0.234)

0.698
(0. 689)

71.75

63.65

52.63

41.64

33.62

Month

January

February

March

I June

Auust

Septeniber

October

November

December

was 0.
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APPENDIX F

COVER EROSION AND DRAINAGE CALCULATIONS

NOTE: This appendix has been changed from prior submittals to incorporate
Ecology's Notice of Deficiency comments.
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APPENDIX F

COVER EROSION AND DRAINAGE CALCULATIONuS

Water Erosion Potential--The erosion potential of the cover surface soil
due to precipitation events is evaluated using the U.S. Department of

Agriculture (US6A) U-n'iersai Soil Loss Equation- (USLE). The Universal Soil
-oss Equation-consists of six quantifiable factors, as follows (EPA 1979):

A = RKLSCP

where:

A = Averag& soil loss (tons/acre/year)
R = Rainfall and run-off erosivity index
K = Soil erodibility factor
L = Slope length factor
S = Slope steepness factor
C
P -

Cover/management factor
Practice factor.

The following topsoil-properties-and cover design-details are used to

" Topsoil type: silty sand to silt

" Average percent organic matter: 0.23 percent (Routson 1973)

i Estimated percent clay:

a Estimated percent-silt:

- Estimated percent sand:

6 percent (Routson 1973)

85 percent (Last 1987)

-percent (Last 1987)

--Unif-form percent cover %lope: 3 percent

a Cover length (Maximum drainage length): 70 feet

4C- -Gover r"vegtation: Thikspike and Si-berian wheatgrasses
41 to C percent cover with no canopy.
42
43 Therefore:

R 20, from Figure F.1 (EPA 1979)
S= 0.64, from Figure F.2 (EPA 1979)

LS= 0.26, from Table F.1 (EPA 1979)
-t: = 0.20 (LLyLan 1226)
P = 1.0 (Nyhan 1986)
A = (20)(0.64)(0.26)(0.20)(1.0) = 0.67 tons per acre per year.

AP r -jr?- F-.
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9

11
12
13

45
40
47
48
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50
51
52
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TABLE F.1. Values of the Factor LS for Specific
Combinations of Slope Length and Steepness

% Slope

0.5

-4-3

6
A..

14
16

25

30
40
so-

N-

Slope length (rit

25

0.01
0.09

0.19
0.23
0.27

0.34
0,40
0.69

L4.

i. I

3.0

4.0
6.3
1.9

0.08
0.10

0.2
-0.30 -

0.43
.0.70__
0.97}

2.9
4.2

5.6
9.0

13.0

75

0.09
0.12
0.09

0.26
-0.26
0.46

LS.40.J6

1-5

34
5.1

6.9
11.0 _
15.0

100

0.10
0.13

0.29
-0.40

0.67
9."-
1.4

i.3
L3

4.1
5.9

.0
13.0

&0t

23.0

ISO

0.11
0.15
a-23

0.33
0.47
0.66

0.32

1.7

2.21
2.9

1.0
7.2

9.7
16.0
22.0

200

0.12
0.16
0.25

0.35
043
0.76

0.95
1.4_-
1.9

-. 3 

_4.0

5.3
.2

11.0
I &
25.0

300

0.14
0.1
0.28

0.40

0.6 2
0.93

1.2.

2.4

4

4.9

10U
7.1

10.0

14.0
22.0
31.0

400

0.15
0.20
Ail

0,44:
0.70
1.1

1.4
LO-
2.7

3.4
4.6 -
57

.2
12.0

16.0
25.0

Soo

0.16
0.21
021

0,47
0.17
1.2

1-
2

3.1

4.0

6 I

9.'
13.0

1.0
2LD

600

0.17
0.22
0.34

0.49
0.32
1_3

1.7

14
3.4

4.4
5.6

-7.0

10.0
14.0

20.0
31.0

800

0.19
0.24
0.38

0.54
0.92
1.

1.3
13
3.9

-6.2

12.0
17.0

23.0

1000

0.20
0.26
0.40

047
1.0
1.7

2.1
3.1
4.3

9.0

11.0
12.0
19.0

25.0

Vaimes given for slopes.1oner than 300 teat or steeper than 18% ae atrpoatiom beyond the raup ot the rearc l data and.
therefore. len cUrtam than the oC s.

(CDA 107n%v'- .±/j
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2
3
4
5

7
8
9

10

3i _

14
15
lr

'7"
i I

20

2C
27

24
25
26
27
-n

29

31

33,
4

36
37
38
39

41
42
43
44
ACZ
4546
A7

48

49
50
51

- --Jhis is art-acceptabla-erosion rate as the overall sit
r-aconlEnded to be limited tn 2 tons per acre, which is a r

significantly increase cover maintenance (EPA 1982).

Wind-Erosion Potentia--The wind erosion potential of
evaluated using the Wind Erosion Equation (WEE) (EPA 1979)

e erosion is
ate that does not

the topsoil
as follows:

is

A' = f(K',C',L',T',V')

where:

A
Vi

C'

V

=

Annual soil uss (tin , '- per year'
Soil erodibility index
Soil ridge roughness factor
Climate factor
Length of field along prevailing wind direction
Equivalent quantity of vegetative cover

The erodibility index factor (Ai) = (K') is a product of-the soil
erodibilityfactor and knoll adjustment (F-i-ure F.3), respectively. The range
of particle sizes greater than 0.84 millimeters is less than 7 percent in the
best case; and thereforean average of I percent-is -assumed for the sandy
silt to silt of the McGee Ranch soils. Figure F. yields an erodibility
factor -of 250 tons per acre. The knoll adjustment, based on a 3 percent
slope, is 147 percent soil loss. Therefore:

(A1) -1.471(250) 367. tnns ner acre.

The estimated soil ridge factor (T') is 0.6-, based on a i-inch assumed
ridge roughness (see Figure F.4). The erodibility increment is:

- - Aj') - 357.5 tons/acre(0.6) = 220.5 tons per acre.

-The climatE factor(C') is provided for two months, March and October
se Fi-gur .5). Both months were selected to represent one-half year, thus

being more realistic for the rangedfseasons. -C'is-iterplated from
Figure F.5 to be 9 percent for October and 25 percent in March. The
erodibility increment A§ = A (C').

-ru Oile=11.1T yo, A ' rf +nnc per acre(O.09) = ZO tons per acre.

For one-half-year, A = 220.5 tons per acre(0.25) = 55 tons per acre.

A graphical solution to A4 = (As) f(L') is derived through the use of
Figure F.6. The prevailing wind direction is from the WNW to NW
(Ston 1983); therefore, the field length is assumed as worst case or 230
feet.

For one-half year, A = 49 tons per acre.

For onE-half year, A. = Tt nns npr acre.---------------------------
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1 where:
2
3 A3 - 55 tons per acre

4 A 20 tons per acre
5
6 An actual cover of 750 pounds per acre is assumed (USDA 1972). The
-7 ----equ-ival-e-nt-V',-O0- yi nd per acre-for standing stubble (see Figure F.7).QU -pe acr fornk s1 eal .

Q T gic solution yields the following:
a

10 For one-half year, 0.5 tons per acre per year
ii For one-half year, 3.7 tons per acre per year
12
13 where:
14,
14 A = 20 tons per acre

16 A3 = 55 tons per acre.

-18--- -A-graph ical solution to A5 = A' = (A4) f(V') also is used (Figure F.8).
<o 19 Therefore, yearly soil loss due to wind - 0.5(0.5 + 3.7) = 2.1 tons per acre20 --Qer-yeam---T-h s-u of-wind and water-- ui-n potential is-2.-4 .-I.p.. -011 I ., = M.

21 tons per acre per year.__This__is equivalent to an approximate soil loss of
21 0014 inches per year based on the assumed topsoil density of 100 pounds per
23 cubic foot. The EPA recommends a maximum erosion rate of approximately 2 tons
24 per acre per year to control potential for gully erosion and to minimize
25 aiatntenancte The design yields -a slightly higher erosion rate for the 183-H
26 Basins cover and is considered adequate to control erosion because only 1/64
i2 cih pei jear of soil loss is appected.
28
29 2.8 tons/acre(2000 lb/ton) (acre/43,560 ft 2)(ft 3/100 lb)(12 in./ft)
30- 0.015 inches per year, or approximately 1/64 inch per year

-L Shs-et ErnoSi-on g_ I-. v3h Qterfta4laf---r--Tha r d ign is also evaluated to
33 determine if the 3 percent topsoil can withstand overland or sheet flow with a
34 - minimum of erosion. The 50-year, 20-minute storm rainfall intensity of
35 1.5 inches per hour (Table F.2) is assumed for the design storm (Stone 1983).
36-- --The 50-year storm was selected because it exceeds the minimum design life of
37 the cover. The 20-minute rainfall intensity of 1.6 inches per hour was
38 -assumed because that intensitydid occur once in-a 20-minute-thunderstorm over
39 the 37 years that data were recorded at the Hanford Meteorology Station (Stone
-40 i3). 'Te Rational Metid is used for determining design discharge for

--41 tributary-areas-of 1-square meter or-less-(about 1.-,-96--square yards) (Nelson
42 1986). Unit width analysis is used where area is expressed as slope length by

--- init wirth- warb uniT wirft = I root.
44

46
47
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TABLE F.2. Average Return Period (R) an
Amount4 and Intensity Durin
(Based on Extreme Value Anal

AMOUIj (INCHES)

I - !ME PEfIQPD.

20
MIN

0.16

0.24

0.37

0.471

0.53

0.60

0.68

0.73

0.80

60
MIN

10.26

0.40

0.50

0.62

0.72

0.81

0.93

1.02

1.11

** 0.59

6112

-- 1%9

2IRS

0.30

0.4

0.59

0.74

0.85

0.96

1.11.

1.2?

1.3)

0.88

10/1

1957

0.36

'0.55

0.61

f.83

0.9

1.22

1.33

1. 45

108

1 i1

6HRS

0A.8

0.17

0.96

1.21

1.40

1.59

1.12

2.00

2.20

1.68

1(/1-2

1957

12 HRS

0.62

0.95

1.11

1.45

1.66

1.87

2.13

2.34

2.55

1.88

101-2

1957

24 HRS

0.72

1.06

1.28

1.56

1.71

1.99

2.26

2.47

2.68

1.91

10/1-2

1957

d Existing Record (ER) for Various Precipitation
q Specified Time Periods at Hanfnrd
ysis of 1947 Through 1969 Records)*

INTENS ITY LlNCHES PER HOUR)

TIME PERIOD

20 60
MIN

0.49

0.72

1.1

1.4

1.6

1.8

2.0

2.2

2.4

MIN

0.26

0.40

0.50

0.62

0.72

0.81

0.93

1.02

1.11

** 0.59
6/12

-- 19S9

2 HRS

0.15

0.24

0.30

0.37

0.42

0.48

0.55

0.61

0.67

0.44

10/1

1957

3 HRS

0.12

0.18

0..22

0.28

0.32

0.36

0.41

0.44

0.48

0.36

10/1

1957

6 HRS

0.08

0.13

0.16

0.20

0.23

0.27

0.30

0.33

0.37

0.28

1011-2

1951

12 [IRS

0.052

0.079

0.098

0.121

0.138

0.156

0.171

0.195

0.212

0.157

1011-2

1957

24 HRS

0.030

0.044

0.053
0.065

0.0741

0.083

0.094

0.103

0.112

0.080

1011-2

1957

*From 'PNL-4622, a Battelle Pacific Northwest Laboratories document for the U.S. DOE.
**No records have been kept for time periods of less than 60 minutes. However, the rain gage

chart for 6-12-69 shows that 0.55. in. occurred during a 20-minute period from 1835 to 1855 pst.
An additional 0.04 inch occurred between 1855 and 1910 to account for the record 60-minute
amount of 0.59 in.
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1 where:
2
3 Q = Maximum design discharge (cubic feet per second)
4 C = Run-off coefficient (assuming C = 1.00 indicates
5 no infiltration or worst-case scenario)

-1 - -t Intensity- of rainfall (inchs pr
7 A = Area of tributary (acre).
8
9 y = [Qn/(1.486)(S 05)]0.6

10
11 where:
12

14 Q = Maximum design discharge (cubic feet per second)
15 VNi anning-roughness-coefficient-(where n m 0.02
16 for silt loam (Nelson 1986)

C 17 S = Cover slope (percent).
18

--19 v1 . n
20

- -2i where:
22
23 V = Design flow velocity (feet per second)
24 Q = Maximum design discharge (cubic feet per second)
25 A = Area of flow (square feet).
26
27 The cover design is a 3 percent slope with a length of 70 feet.
no
29 - Q (1.00){ I.6 in./h)(70 ft)(1 ft)(ft/12 in.)(h/3600 s)- 0.0026 cubi c
30 feet per second
31 y = [(0.0026 cgs)(0.020)/(1.486)(0.03) 0 .50 6 - 0.006 feet
32 - V = (0.O26ft-/s)k1 ft)(0.006 ft) = 0.4 feet per second.

O 33
34 Allowable V for silt loam is 3 feet per second (Nelson 1986). Therefore,
35 sheet erosion potential of the cover materials is not a problem.
36
37 Sheet Erosion Potential of Embankment--The same assumptions are used for
38 the embankment calculations as for the cover calculation of sheet erosion
39 potential -except -that the embankment- slope--is approximately 18.4 degrees or
40- SHIV with a slope -length of 22.1 feet. However, the embankment slope must
_41- also handle tht water f#om the cnver_ run-off. Therefore, a length of 70 feet
42-- -- 21.1 fret = 91-.- fret is used--for-the analysis. The purpose of performing

the sheet ernsinn potential and gully erosion potential for the embankment is
44 to determine if cobble slope protection is required.
45
46 Q (1.00)(1.6 in./h)(91.1 ft)(1 ft)(ft/12-in.)(h/3600- s)-= 0.0033
47 cubic feet per second
48
49 y = [(0.0033 ft 3/s)(0.020)/(1.486)(0.333)0.5]0.6 = 0.0034 feet
50
51 V = (0.0033 ft 3/s)/(1 ft)(0.0034 ft) = 1.0 feet per second.
J2
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Allowable--V--for si-it 3.o feet per second (Nelson 1986). Therefore,
sheet erosion is not a problem on the embankment.

Gully Erosion Potential of Embankment--The purpose of performing
gully erosion prediction calculations is to determine if cobble slope
protection is required. The following assumptions were made:

the

3H:JV slope: slope length - 22.1feet, horizontal lTngth = 21 feet,
and height = 7 feet

Silt-loam soil characteristics: D10 = 0.003 millimeters, D5 - 0.01

- -n-itiimeters. ad 06o= 0.015 millmeters (see Figure F.9)

Precipitation events of magnitude greater than 0.5 inches: Average
annual number = 2 (ERDA 1075)

a ully erasion procedure based on limited database from sites in arid,
western states (Nelson 1986)

" Erosion time = 100 years.

Dj = 0.909 + 22.418(Si)

where:

Dj
S-

- Drainage density (square feet per foot)
- Initial slope.

Da - D (Lj) + Dj+i(Lj+i) +...

where:

Da
L4j

= Drainage area (square feet)
= Length of drainage path (feet).

S = (41.2)(1 + DS0)/(Da)(P)

Stable slope gradient (percent)
Median particle diameter of topsoil (millimeters)

P = Average number of annual precipitation events > 0.5 inches.

L= (Sfl(GSt)

where:

=St

t
S

Transition slope
Initial slope
Cefficient
Estimated time (year)
Stable slope gradient.
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1 Dmax = (Ld/L)(H - (x)(St - 5)]
2
a iwhere:

5 Umax =Maximum depth Of ghUlly in-Cision (foot'

6 Ld = Distance from toe of slope to point of maximum gully
I A~,incii (foot)

--8 L = Length of slope (feet)
9 x = Horizontal component of slope length (feet)

10 St- Transition slope
11 S = Stable slope
12 fl= Height (feet)
13
14 Wt= 4.936 + 2.923 log (Umax/Cu)
15

t 7
.8 W-= Approximate quly top width (feet)

9 Dmax Maximum depth of gully incision (feet)
"y - U- - Uniformilty coefficient - n-'/n.-
71
.22 Calculations:

-24 -09O9 + 22.418(0.184) 5.03 ft2/ft, embankment
25 D = 0.909 + 22.418(0.03) = 1.58 ftC/ft, cover
26
- 03 tt' 22 1  ) 1.58 ft 2/ft(70 ft) = 111.1 ft 2

>8 + 110.7 ft - 221.8 square feet

30S -41:2(1 + 0.01)/(221.8 -ft2-(2) 0.0938 = 9.4 percent

31- -2 St (.184)e(u.L)ku(a.\ 4) ( '' r = 0.141 = 14,1 percent

34 Cu = (0.015)/(0.003) = 5
--3-

as _'m (-,2){7Jt n-1%04 .Qd4)) = 1.7 feet
17

40 Wt = 4.936 + 2.923 log (3.7/5) = 4.7 feet.
41
42- -- Therefore, without protective measures taken to prevent the start of
43 qully-erosion. it is likely that gullies will be formed on the embankment to
44 depthIs of greater than 3 feet and widths up to 4.7 feet. Cobble slope

5 protortinn is rPenmmndPed

47 Size of Cobble to Protect Embankment (Sideslopes)--The U.S. Bureau of
-48 Reclamatin- (USSR) --iithod- is used to -sign the cobble protection for the
49 cover embankment (Abt 1987). The USBR method is based on the velocity of
50 water flow at the bottom of the sloped surface. The USBR method is used to
51 determine the largest stone diameter required for the cover. Recommended
52 minimum -cobble- thickness and gradation requirements are provided.
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2 Given: Average velocity of flow - 0.8 feet per second, provided in the
3 sheet erosion calculation documented above. Maximum allowable velocity of
4 coarse sand filter bed = 2.5 feet per second (Nelson 1986). Therefore, using

- - Figure F10-and a bottom velocityLof Zfeet per saand-to- baConServativ;%, a
6 maximum cobble size of 2 inches is required. However, to help control animal
7 intrusion into the sideslopes of the cover, the median (D50) cobble size shall
8 be 4 inches (Cline 1980).
9

10 A check on the estimated average velocity of water in the cobble voids is
11 calculated using the Leps equation, as follows:
12 .I 1
13 VV = Wm
14
15 where:
16
17 V = Average- velocity-of water in the voids of the cobbles
18 W = Empirical constant
19 m - Hydraulic mean radius
20 i= Hydraulic gradient.
21

- 22 Assuming a 2-in-c-50 rock -size,- W. = 16 inches per second (Nelson 1986)
23

~ 24 i = dh/dl = 7 ft/2ft = 0.3 ft/ft
Vv = 16 in./s(0.3)" = 8.3 in./s = 0.7 ft/s.

26
27 Th-erefore- -the--cobblewilI be effective in minimizing erosion on the
28 sideslopes. The cobble layer should be well-graded and consist mostly of the

-- 9 -- argest size particles recommended according to the USBR. The cobble
30 specification is-as follows:
31

32 100 percent passing the 4-inch sieve
33 80 - 90 percent passing the 3-inch sieve
34 50 - 60 percent passing the 2-inch sieve
34 i0 - 60 percent passino the 0.75-inch sieve.

36
3-7 - Prevention of Clocoing in the Drainage Layers--Two filter design
38 equations are used to design the cover components so that no clogging of
39 drainage layers occurs:
Afn
'V

41 015(filter) < (5)085 (soil) (Sowers 1970)
42
43 D15(filter) > (SlDc(soil) (Sowers 1970).
44
45 Refer to Figure F.9, which depicts optimum particle size distribution
46 curves-for-the-cover components.
47
48 At the McGee Ranch site, soil conditions range from sandy silts to silts,
-4n Therefore,-an-effective filter design must consider the -ranges-of-particle
50 sizes that follow from the two- sets of-McGee Ranch bounding equations.
51
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I Best McGee Ranch silt:
2
3 D =5 - 0.04 millimeters
4 u15 = 0.003 millimeters.
5
0 Therefore, the filter limits for the McGee Ranch silt are:

0gs(filter)
D15(filter)

< 5(0.04) = 0.2 millimeters, where
> 5(0.003) = 0.015 millimeters.

filter = drainage layer

Worst McGee Ranch Sandy silt:

D =s - 0.46-millimeters
D15 = 0.01 millimeters.

Therefore, the filter limits for the McGee Ranch silt are:

D85(fil
D15 (fil

ter) < 5(0.46) = 2.3 millimeters, where filter
ter) > 5(0.01) = 0.05 millimeters.

= drainage layer

The clogging criteria for the cobble filter bed and cobble layer5 are also
evaluated in the following calculations.

085(drainage layer) = 1.3 millimeters
DjS(drainage layer) - 0.15 millimeters.

8
9
10
11
12
13
14
15
16
17
18
19
20
-21
22
23
24
25
26
27
28
29
30
31
32

34
35
36
37

39
A0
41
42
43
44

-45
46
47
48
49
50

the filter limits for the cobble bedding material

D85(drainage layer) <
Di;(drainage layer) >

are:

5(1.3) 6.5 millimeters
5(0.15) = 0.75 millimeters.

Verify cobble gradation works with bedding:

D85(bedding) = 13 millimeters
D15 (bedding) = 2.3 millimeters.

Therefore, the filter limits for the cobble are:

D85 (cobble) < 5(13) = 65 millimeters
D01 (cobble) > 5(2.3) = 11.5 millimeters.

A review of the cobble specifications indicates
adequate regarding clogging of the filter bed.

that the design is

* No filter criteria calculations are deemed necessary for the drainage
layer/low-permeabilit-y layer interface because SP sands will be used as the
major constituent in the low-permeability soil. The low-permeability soil
will have the addition of bentonite clay; however, that layer is below the SP
sand drainage layer.
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- - Geotextile Design for the Joosail/ra-inage- Ltver Interface--The following
2 design assumptions were used.

-The ectsxtili must prntPct and maintain a distinct interface at the
5 --- - dy-iltto-silt-topsoil/P-sand drainage layer interface.

6
7 -a he geotextiie must provide drainage without cloqqinq.
8
9 a The geotextile must act as a filter media.

10
11 The following criteria are used in the planning of geotextile design
12 (Allen 1987).
13
14 Soil Retention Criteria.
15
16 More -than 50 percent of the sandy-silt-to-silt soil passes
17 through the--#200-s-i-eve.--Jnder steady-state flow, woven
18 geotextiles, AOS < D85 . Under steady-state flow, non-woven
1;9 geotextiles, AOS < 1.8 085
20

If whpre:

AOS = Largest JLpein _ iI qeotextile
4 085 = Size of soil particle when 85 percent passes through a

25 sieve.-
-26
27 * Permeability Criteria.

In V
29 N geOteXtile >1 NO K .2.il

M0 K sandy-silt-to-silt < 1 E-4 centimeters per second.
31
32 Therefore, K geotextile > 1 E-3 centimeters per second.

34 . Clogging Criteria.

Fur Cycj dp .. a..aUuMa, .deIrCIL 14tLiU JIA) LC3L 13

37 recommended with a suggested maximum GR < 3. This is a
38 filtration performance test with soils and the geotextile.
39 Clogging can be a problem with silty-type soils. However, in
40 lieu of test data available at this time, the geotextile is
41 specified with a maximum possible opening size approaching that
42 of the soil retention criteria.
43
44 - - - w Durability Criteria.
45
45 r- Getxti with >30 percent strength loss in 500 hours exposed to
47 -- sunliqht shouid-not be exposed to sunlight for -more than five days.
48 (ASTM D-4355)

50 Geotextiles with M#er-resistance tn ultraviolet degradation
51 should not be exposed to sunlight for more than 30 days.
52

APP F-23
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1 m Minimum Physical Properties for Construction/Survivability in the
2 Field.
3
4 The installation application is considered Class B or less severe
5 at the sandy-silt-to-silt/SP-sand interface. Therefore:
6
7 Grab Strength > 100 pounds (ASTM D1682)(ASTM 1986c)

Puncture Strength > 40 pounds (ASTM 751-modified)(ASTM 1986b)
'stStrength 1 f0 oinds per square inch (ASTM 03786, -mul len

11 Trapezoidal Tear > 30 pounds (ASTM 01117)(ASTM 1986a).
12
13 Geotextile Selection--A number of manufacturers produce and market
-14 c texttle -rodnrcts--for--use- in -construction applications and could bid on the

15 specified geotextile.
16
17 Control of Run-On and Run-Off--Run-on is not deemed to be a problem at
18 the 183-H Basins site because the general site topography is very mild, with
19 slopes of less than 2 percent for several hundred feet (see Figure F.11). The
20 soil at the site ari h-ighly permeable sands and gravels contributing to very
21 low potential for run-on problems.

- 22
23 Run-off from-the-cover. not includingembankment-area, was-calculated
24 using the HELP model. The peak daily run-off from the cover from a 0.92-inch
25 precipitation event is 0 inches. Drainage from the top of the low-
26 permeability layer is 208.2 cubic feet. The average annual values for surface
27 run-off are 0 cubic feet and 51 cubic feet from the top of the low-
28- xpermeabilttylTayert TheseAata _are based on daily nrcinitation events at
29 the Hanford Site from 1980 through 1984.

The-design for a run-off control system must handle both the run-off and
-32 lateral drainaqe from the cover, as provided above, plus the run-off from
33 the embankment areawhich-is-calculated-below- Fijure F.1shows how the
34 lateral drainage layer and embankment drainage layers, which handle surface
35 run-off, are interfaced. The following was assumed for the embankment peak
36 run-off calculation.
37
38 n All precipitation runs off immediately; i.e., no delay in the bedding
39 layer.
40
Al . The 50-year, 24-hour rainfall event is 1.77 inches.
42
43 The surface area of the embankment is the difference of areas of the
44 outside perimeter of the entire cover (182 feet x 242 feet) and the cover (230
45 feet x 140 feet).
46
444,044 ft2 - 32,200 ft2 = 11,844 square feet
48 1.77 inches (ft/12-in.)(i i,44 ftC z 1;747 cubic feet.
49
50 Therefore, the run-off control system must accommodate 1,747 cubic feet +
51 208 cubic feet = 1,955 cubic feet for a worst-case daily rainstorm. The
52 drainage ditch and pipe will slope at approximately 1.5 percent around the

APP F-24
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1 perimeter of the cover (see Figres F.11 and F.12) and dra-i-n downstream from
2 the cover.
3
4- -- Specific design calculations regarding pipe sizing, drainage ditch slope,
5 and length and direction of drainage ditch are not calculated at this time and
6 will be completed upon actual sizing of the cover and determination of the
7 extont and direction of contaminated subsurface soils.
8
9 NOTE: The final design must be approved by Ecology before construction
1 begins.
11

N
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Cobble Filter

Cobble

SP Sand- 3 1

Soil/ --.
Senton an

Ce a mCobranl
SP Sand

CobbleGeotextile

Geomembrane- ' SP Sand

6"--SP Bedding Sand
1 6" 6"IThick Below

4" Diam. Perforated Geomembrane
PVC Pipe Wrapped
with Geotextile (Same
Specs as SP Sand/
Topsoil Interface
Geotextile)

Figure F.11.
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APPENDIX G
2

COVER MATEIAL -VOLME ESTIMATES

- NTE-: The morcnn nAldt, i "Detailed Cover Construction

Procedures", are hereby withdrawf. ti the cover de gn has u Zn

1 finalized, establishment of construction procedures is inappropriate.

In compliance with WAC 173-303-665, construction procedures will be

12 -submitted for-Ecology's review/concurrence.
13
14 In- prior submittals the following data were labeled as Appendix H. It

15 has been modified to incorporate Ecology's Notice of Deficiency

16 comments.

18
C

APP G-i
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APPENDIX G

COVER MATERIAL VOLUME ESTIMATES

The required volume of each of tie-caver -componen-ts- is estimated in
Table H.1. The exact surface area requirements for the cover have yet to be
determined until the site is decommissioned and decontaminated and the

subsurface soil contamination extent is determined. However, a preliminary

-amount o materais required for- each- cover component is estimated based on
the following assumptions:

* Cover area -not-including embankmentt-slopes is-230-feet by 140 feet

----.-Cover area including embankment slopes is 272 feet by 182 feet

* Cover is 7 feet high at the cover/embankment interface

The individual component thicknesses are as depicted in Figures II.B-4
and 11.8-5.

I
2

4
5

7
8

I V
11
12
13
14

15

20

22-

27-
24
29

31

3
34
35
3b
37
38
39
40

43
44
45
46

Cover Component

Foundation Soil

Low-Permeability
Native Soil

Low-Permeability
Bentonite Clay Admix

SP SanAd (Orainace)

Iopsoi I

Cobble Filter

Cobble

Geomembr-fe

------ i--

Cubic Yards S nIarp Yards

1,235

2,456

435

1,545

3,415

505

1,405

4,450

4,630

NOTE: Ecology must approve the final cover deisgn prior to construction.

APP G-3

Table r.1. r,,ve Material Volume/Area Estimates.
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APPENDIX H

CHEMICAL WASTE DISPOSAL PERMITS (CWDPs) AND ASSOCIATED LABORATORY REPORTS

FOR CHEMICALS DISCHARGED TO BASIN NUMBERS 2, 3, AND 4

NOTE: This is 61 pages of new data. It is compiled from historic records and
is proented- horei- to document the known extent of discharges to these
basins.

N
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CHEMICAL WASTE DISPOSAL PERMIT

Da te 5-8-78

QUanI-y

- -Sourer nf Materti (acid, basic, nrutral, pH, organic, solid)
Used absorbing solution for air sampling. Neutral salt solution of HgC1 2,

KCl and EDTA.

Major Pollutants(Heavy metals, Be,], Cations, Aninns, etc.)

HgCl,-AO.9-gr/l -O-.9 pounds total.

EDTA0A07_gr/1

KCI 6 gr/l.

Disposal Procedures (By QC & E)
--ix- with-water or filter press effiuent in Tank 9 or 10 in the 313 Bldg

and-tranfer into-the outside storage tank in the 311-Tank Farm. Rinse

out olactir rnntainers and rptfirn tn HFHF.

Submitted By LJ Maas, HEHF (2-7040)

ApproveT--Byfeo &L k-6-
---- na ei L R - yI-jQ E- e irn

S-9-'78

Approved

Accepted By N.A.-

By GII
- -aagrEnVironmental &-

APP H-3 Radiological C ntr I

Accepted By/ 1w K..-2

I I --II---f al dIIurIIZ

Permit No 6-78

C)

0'
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CHEMICAL WASTE DISPOSAL PERMI T I

Permit No. 8-78

Quantity 200 gallons ( 4 55-calion drums)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions in 306 Rido,

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Depleted U (0.20% U-235) = 0.18 lb/gal = 36 lbs.

Cu = 1.22 lb/gal = 244 lbs.

HNO, = 0.66 lb/cal = 132 lbs.

Disposal Procedures (By QC & E)

Use a barrel pump to transfer acid solution into Tabnk 10 (Cu Strip) when

Tank -ifIs being drained to the Chemical Waste System. Rinse out barrels

with water and pump wash solution into Tank 10. Return barrels to 306

Bldg. for reuse.

71N

Submitted By KV Clark, PNL (2-5688)

Approved y BAA\pprovedBy
Managels EngineeN Manager, Environmental '&

APP H-4 Radiological Control

Accepted-§ APP. Hcep e 4/ ,

V

a Le
9-7-78

C

2%

(4 55-callon drums)
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CHEMICAL WASTE DISPOSAL PERMIT

Date 1-16-79 Permit No. 1-79

Q"-ntitv 800 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Clean waste from shake-down tests of acid dicestion svstam in ?1A-9 Rldi

pH > 10

Major Pollutants (Heavy etals, Be,U,_Cations, Anions, etc.)

.NaNO,, NaSO., NaCl, NaCO,

Disposal Procedures (By Fuels Engineering)

The mpty-3000-oallon tank trailer will be sent tn tho ?22- Rld AnAri +he

waste solution will be pumped by HEDL personnel into the tank trailer usino

lhosc i 'w- .ted throuqh one of the top openinus.

The loaded waste sumution will be transferred ad----d into the 183-H

Evaporation Basin. Six other loads have been disposed of alreadv as coverd

by Permit Nos. 1-78, 2-78 & 3-78.

cu"mitted! By OrG Cowan, uE0L (2-2149)

Approved ByN /7 Approved By
Engineering ---Manager, 7nvironmental &

Occupational Safety
APP H-6

Accepted By "N
Manag F e s Operations

,t C

a
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CEirALTfl WASTE DISPOSAL PFRMIT

Date - -2-7 Permit No. 2-79

Quantity 526 gallons of waste acid and 200 gallons of virgin acid.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Depleted U (0.21% U-235) solution from 306 Bldo. Virgin 56.5% HNO solution from

306 Bldg. The uranyl nitrate soltition is material left over from work for Exxon

2 Nuclear and-permission has been obtained from DOE to dispose of the waste through

NI's disposal facility. (See attached letter.)

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

:: Deoleted U =l!IT pounds in-waste acid.

HNO = 310 pounds in waste acid.

Disposal Procedures (By Fuels Engineering)

UNI will supply SS -barrels for transferring the acid solutions.

Use a barrel oump to transfer uranyl nitrate solutions into Tank 10 (Cu Strip)

when Tank 10 is being drained to the Chemical Waste-Systemw Rinse out-barrels

with water and pump wash solution into Tank 10. Return barrels to storace ead.

The virgin HNO 3 should be used in Tank 10 or in the cleaning tanks in 313 Bldg,

Use a barrel pump to transfer the virain acid into the orocess tanks, Rinse

out barrelsi ahdirn arreis to storace nad.

Submitted By GA Jensen, PNL (86-2779)

-4proved 2yL 1 t.Q7 4/ Approved By .-
Man r s Engineering -- Marrager, Environmental

Control
APP [1-7

Accepted By
Manag , jFgels Operations
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CHEMICAL WASTE DISPOSAL PERMIT

3-1-79 Permit No. 1-7Q

Quantity 1,800 gallons in 2 loads.

Nature and Source-of Material (acid, basic, neutral, pH, organic, solid)

Cieaw waste from shake-down tests of--aci-d digestion system in 234-5 Bldq.

pH > 10.

MajorPollutants (Heavy meta1s Be, I. Cati.ns, Anions, etc.)

NaNO 1, NaSO 4, NaCl, NaCO,

* iN

Disposal Procedures (By Fuels Engineering)

The empty 3000-gallon tank trailer will be sent to the 234-5 Bldg. and the

waste solution will be pumped by HEDL personnel into the tank trailer using

a hose inserted through one of the top openings.

The loaded waste solution will be transferred and dumped into the 183-H

aporationven-other-loads have been disposed of already as covered

by Permit Nos. 1-78, 2-78, 3-78 & 1-79.

Submitted-By RGzCowan, HEDL (2-2149)

Approved By
Mand_ F 15 gineer-ing

Accepted 
oBy

Mana.,F es Operations

Approved By
M e E e vironmental

APP H-10

Date

'Il

C-



CHEMICAL WASTE DISPOSAL PERMIT

uu.- -lt 5. 1979

Quantity Up to 500 gallons.

Permit No.

Naturp and Source of Material (acid, basic, neutral, pH, organic, solid)

Neutralized steel shoe derusting solution from 313 Bldg. Before addition of

Narii, derust solution consisted of 2.5 wt % oxalic acid, 3.9 vol % H202 and

0.01 vol % of conc. HlSOA.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

sodi um oxal ate -

Fe

Disposal Procedures (By Fuels Engineering)

Mix with water or filter press effluent in Tank 9 or-t in the 313 Bldg. and

transfer into the outside storage tank in the 311-Tank Farm. Rinse out 55-gallon

drum and reuse for collecting more neutralized derust solution.

Submitted By EA WeakleyjNC (2-3378)

Approved Bys -ajt'
Mana ,LFlis Engineering

Accepted By
Manaer. Fuels 00erations

Approved By JJ o4?2
Manager, Environmental
Control

APP H-il

4-79

N

/55
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CHEMICAL WASTE DISPOSAL PERMIT

10-30-79 Permit No. 5-79

Quantity 30 gallons of liquid

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Unused chromic acid plating solution from PNL in 5-gallon carboys(from 314 Bldg).

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

40 oz/gai chromic- acid-= 75 lbs total

it w S0n

DisposI Procedures (Boy Fues EinI 11MI '" 4J

Pour chromic acid solution slowly into Tank 12, 13, 14, 15 or 16 in the 313 Bldg.

cleaning line and pump into the chemical waste storage tanks in 334-A Bldg or

directly into the Tank 2 neutralizer in 313 Bldq. Rinse out carboys and dispose
U)

of rinse water into the same tank. Dispose of carboys in appropriate dumpster.

Wear approved protective clothing while handling acid.

Submitted By IM
Getchell, PNL (--375F

ApProved ByZ-k)
- -7-C t-Manag@r Mueis Engi-neering

; :. pze By
Manager; RuIih Operations

Approved By
Manage, vironmental
Control

APP H-12
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CHEMICAL WASTE DISPOSAL PERMIT

1n= i=70 D-.r4m+ Mr. 9=70
u-Is

Quantity Up to 450 gallons of liquid in 9 55-gallon drums.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Dilute BeSO, solution from 33T Bldg that was used to test the effect of BeSO,

on trout fry and eggs.

major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

uJuI to 100 ppm BeSQ, with an average of about 10 ppm.

(UNCs waste acid from Tanks 19 & 26 contain about 12 ppm Be in solution.)

Disposal Procedures (By Fuels Engineering)

Pump into Tank 9 or 10 in the 313 Bldg and transfer to the waste storaqe tank.

Rinse out tanks and dispose of in Tank 9 or 10. Return empty drums to PNL.

-n

- C. - iY'C
Submitted By DC Klopfer, PNL (2-3251 ex. 325)

Approved By r4 Approved By 4 K-
-- Ma&Ge -Fm raEs Engineering -a---- Fjvironmental

.cept :d By APP H-13
Maacert jc C:npratBy

n -4.-
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CHEMICAL WASTE DISPOSAL PERMIT

Permit No.Date 12-04-79

Quantity 1,000 gallons.

7-79

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Clean waste from shake-down tests of acid digestion system in 234-5 Bldg.

pH > 10.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

NaNO 3, NaS04, NaCl, NaC03

Disposal Prnredures (By Fuels Engineering)

The- empty 300U'gaalion tank trafiet will-be-sent tozthe 234-41 Bdg. and the

waste solution will be pumped by HEDL personnel into the tank trailer using

a hose inserted through one of the top openings.

The-loaded waste solution will be transferred and dumped into the 183-H

Evaporation Basin. Nine other loads have been disposed of already as covered

by Permit Nos. -1-7, -2-78, -3-78, T-79 -and 3-79.

Submitted By RG Cowan,.HEDh (2-2i49)

ApprovedBv A N Xpproved By
Mana e Engineering Manager, ronmental

Contro1
APP H-14

Accepted By

N

N
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CHEMICAL WASTE DISPOSAL PERMIT

Date 12-13-79 Permit No. 8-79

Quantity 250 gallons (5 55-gallon drums)

Rature and-Source of Material_(acid. basic, neutral, DH, organic, solid)

Copper strip solution from depleted U extrusions in 306 Building.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

- - Depleted u (u.2U-iO U-23b) = 0.12 lb/gal = 31 uDs.

Cu = 1.54 lb/gal = 386 lbs.

HNO3 = 2.5 lb/gal = 626 lbs.

Disposai Procedures (By Fuels Engineering)

Use a barrel pump to transfer acid solution into Tank 10 (Cu Strip)

when Tank 10 is being drained to the Chemical Waste System. Rinse

out barrels with water and pump wash solution into Tank 10. Return

barrels to 306 Building to reuse.

The disposal of this depleted uranium solution is a routine procedure.

The last disposal permit number was 8-79.

KV Clark, PNL (2-5688)

Apprnved -_
Mana , Eue s Engineering

Accepted By
Ma-na0er, (gels Operations

Approved By Ole
Manager"-,< ironmental

7 Contro 1

APP H-15
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CHEMICAL WASTE DISPOSAL PERMIT
-5 3-.?/

Permit No. 1-80 3Date 2-180

Quantity 500 callons of liquid

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Waste HSOA from start-up tests of the acid digestion system in 234-5 Bldg.

Waste acid is stored in 55-gallon drums at 324 Bldg.

Major Pollutants (Heavymetals- Be, T, (%+ins, +nns, t+

C 20% HSSO, solution containing 500

iN 30 ppm Ba, Cr, Mq, Mn & Ti.

N,

ppm Al; 300 ppm Ca, Cu, Fe & Zn; 60 ppm Ni;

Disposal Procedures (By Fuels Engineering)

Pump waste acid into Tank 15 or 16 in the 313 Bldg cleaning line. Pump

directly to the neutralizer ---DO NOT PUMP TO 334-A Bldg. Rinrw n:t rlnimv

and transfer rinse water to chemical waste system. Dispose of drums in

noncompactable waste luggers or save for UNC's use.

Submitted By WO Greenhalqh, HEDL (2,r3309)

Approved B',. \i

,5w-M anaor2, ,Y.-s T-tnripr no
Approved By O k K

Mana -- 1-it
Control

APP H-17
Accepted By

Iaa'ge( r-ue i s Uperations

6111
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Date 5-1-80

Quantity - About 625 gallons.

Permit No.

Nature and Sourc_ of Material_(acid, basic, neutraI, pH, organic, solid)

The heel in the West NaOH storage tank in the 311 Tank Farm containing
NaOH and sludge.

Major Pollutants.(Heavy metals, Be, U, Cations, Anions, etc.)

50 taOH--containing Na CO--sol-uble sludge and insoluble sludge (mostly iron oxdes

with about MJ1 i g) he O-Thesiudge forms frin the reaction of Cfl n the air

with concentrated NaOH and the insoluble sludge is from impurities in the NaQH that

settled out_ in th0 tnnk over tha mny years.

icnsposai Procedures (By Fuels Engineering)

Lt-is-necessary-to completely drain and flush the storage tank so the integrity

f_ -the walls and bottom can be examined and to remove unneeded sparge line supports

that would damage the new Teflon coated heating coil. The drain valve will be

closed and the tank filledto overflowing with water to dissolve the Na2CO3 sludge.

lopeni-the heel -drain valve slightly and allow the -rinse-water-to-dischare whilei

adding water through the fill line for at least 5 days. -(Wiii alsoS overflowing.)

Attach the diain line to the Rupp _ump and transfer as MU- h -of the insoluble sludge

as possible into the trailer for disposal at 100-H Basin. Shovel the large pieces

of sludge into a plastic lined drum for later disposition.

,M.,t+ .d 0y - EA Weakl ey, UNC In I7 ) n &

Approved By j 4  t y ) Approved By /t k.L
andger; Fuels Engineering Mana/g ironmental

(j APP H-19
Accepted By of -4j

Manager, Fuels Operations

CHEMICAL WASTE DISPOSAL PERMIT

3-80



CHEMICAL WASTE DISPOSAL PERMIT

Date 10-2-80 Permit No. 4-80

Quantity lOQGgallons in two 55-gallon drums.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

-Us-ed Fremont si-k-screen-cleaner-from-the-Sign-Shop in 3713 Bido. having a

pH of 12.1-12.2 -and w1hich contains partices of silk screen paint. New Fremont

cleaners contain glycols and Na metasilicate:

-Major Poia-tants (Hmavy etals Be, U, Cations, Anions, etc.)

--Induction coupled plasma spectrometer analysis showed the following harmful

- impurit-es: 500-1100 ppm-K- 90-100 ppm Bat 40-60 ppm-Pb; 40 ppm Zn; 30 ppm Cu;

OIU 4-I ''4il YIII.

Disposal Procedures (By Fuels Engineering)

The used cleaner from the silk screen cleaning tank was pumped into two used

- drums. One of these drums was an empty oil drum, so the solution will have some

oil floating on the surface. The solution from this used oil drum will be

transferred into an open top drum and sheets of 3M Type 156 Oil Sorbent will be

fifatedon too to absorb the oil.

After the oil has been absorbed, the solution from this drum and the second drum

will--be trans-ferred-into-Tank 9 or 10 in the 313 Bldg. and pumped into the

-outside waste-storage tank.

Submitted By EA Weakley (6-3378)

Approved By Approved By
Manasr ;Mu lshingerinq 'anager( ihmental

Control

Accepted By APP H-20
Fgqer, Fuels Operations
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CHEMICAL WASTE DISPOSAL PERMIT

Date 11-7-80 Permit No. 5-80

Quantity 800 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Clean waste from shake-down tests of acid digestion system in 234-5 Bldg.

pH > 10.

,-...,,Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

1NaNC and NaSO%,NaN0 a

Disposal Procedures (By Fuels Engineering)

The empty 3000-gallon tank trailer will be sent to the 234-5 Bldg and the waste

-solution will be pumped by HEDL personnel into the tank trailer using a hose

- inserted through one of the top openings.

The loaded waste solution will be transferred and dumped into the 183-H

- Evaporatio- Basi -Ten other lads' haeeei-disposed-ot-already-as covz

by Permit Nos. 1-78, 2-78, 3-78, 1-79, 3-79 and 7-79.

Submitted By RG Cowan, HEDL (6-5215)
AnI

?pproved ByLwi - f 1\-. _

Manager, (F es Engineering

Accepted By
%snlager,'Fuels Operations

Approved By Jt\
Manage "3vironmental

APP H-23

6_y
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CR'MCAl WATF TSPOSAl PERMIT

Date November 26. 1980 Perni t No.

- Quantity 1000 to 1200 gallons

?o o . .
Nature and Source of Material (acid; basic, neutral, pH, organic, solid)

Boiler cleaning solutions, about 600 gallons originating with a pH of 10,

200 ga-lons--at-a--pH-of-5, and--the- remaining rinse water at a pH between 6 and 7

riajlr FUI ILuans (Heavy metals, Be, U, Cations, Anions, etc.)

-Fe. C-u-.---i-F-DTA -(max. 200 lbs. AoiuniUfl Dersuifat (max

(max 200 call, ethvyene diamine (max. 55 ca-lI. hvdra -i-np (47 ma I) Thinujrpea 4n lb mi

Disposal Procedures (By-Fuels Engineering) Fluid will be used in the 1717 Buil

at-100K. Pumping to a tank-truck-should begin on December 17, 1980, and be

completed by December 22, 1980.

--The-loaded waste solution will be transferred and dumped into the 183-H

Evaporation Basin.

E. M. Waodruff. Corrosion R's

Approved Byg;k II t So
anager eis Engnneerirng__

Accepted By 4i

/ r ue 1 Spera L0ns

BAr 'i..& giroeering PNL; 372Q/114/300(6-50

Approved BylMWJi .
Manag , ronmental
Contro

APP H-24

6-80

4SI I hs) anR Ammnni a

"I.

-p

4-

_Submitted By
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CHEMICAL WASTE DISPOSAL PERMIT

Date 2-12-81 Permit No. 1-81

Quantity 300 gallons (6 55-gallon drums)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Czupwr styin zmft;+i r'm _! Aan c1n*A1d extrusinn u- Fm I Ii g

or- 0 4Utari -- tnig y m 1 ,- , ,-n . tAat-r A-- .).2 i I U oIiW Z l ic y ma3V 1 CL0,3 i , U ,~tj k.L tlla , Alnil a ,3 CUU. I ________

Depleted U (0.20% U-235) = 0.022 lb/gal = 6.6 lbs.

Cu 1 A.4 1h/n.1 =~ 438lcs

--- HN3 =2.63 lb/qal = 789 lbs.

Disposal Procedures (By Fuels Engineering)

N, Use barrel pump to transfer acid solution into Tank 10 (Cu Strip)

. when Tank 10 is being drained to the Chemical Waste System. Rinse

out barrels with water and pump wash solution into Tank 10. Return

barrels to 306 Building for reuse.

The disposal of this depleted uranium solution is a routine procedure.

The last disposal permit number was 8-79.

KVClark, PNL (6-5688)

Approved Bye. hd Approved B
Manager, Fu Is Engineering

Accepted By APP H-25

Manag , Fuels Operations

y0

Mana ~vironmental
Cont~t

C%-"

C...,4tri Rx
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CHEMICAL W4ASTE-DISPOSAL-PERMIT

Date 9-23-81 Permit No. 2-81

i q~~nn n l c

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Clean waste from shake-down tests of acid digestion system in 234-5 Bldg.

-IC

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

NaNO3 and NaSO1.

I n - -A - 2 u l

Disposal Procedures (By Fuels Engineering)

The -empty-3000-a-1Thn tank trailer will be sent to the 234-5 Bldg. and the waste

solution will be pumped by HEDL personnel into the tank trailer using a hose

inserted through one.of the top openings.

The ided wSte sluti-n-wii abe transferred and dumped into the 183-H

Evaporation Basin. Eleven other loads have been disposed of already as covered

by Permit Nos. 1-78, 2-78, 3-78, 1-79, 3-79, 7-79 and 5-80.

Submitted By RG Cowan, HEDL (6-3316)

Approved Byz2  Approved By
Manager, Fue s Engi eering Mana E nmenta

Contro

MaA r Fue/s "eratAPP H-27Ma4'g kuels perations
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CHEMICAL WASTE DISPOSAL PERMIT

Date 12-3-81 Permit No. 3-81

Quantity 5 gallons of 6 different mixtures (see list below)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Unneeded solutions for dyeing and sealing anodized Al surfaces. Found in the

Sign Shop, 3713 Bldg.

c '11-

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

See listing below.

Disposal Procedures (By Fuels Engineering) All thp mixturpe are cnmpatih1 with

our neutralized waste. Add these mixtures into Tank 9 or 10 in the 313 Bldg

and transfer into the outside waste storage tank. Wash out containers and

dispose of empty containers in waste lugger.
Metal Content, ppm

Identification Gallons pH Al As Ca Co Cr Cu Fe Mg Ni P Sb Zn

Ni Acetate 1/4 3.24 20 13 12 2 1 1 1

Cu ND-120 - - 1-/2 7.79 32 90 7 1

C 2140 Green 3/4 7.45 9 3 3

Ni Sulfate 1 5.34 1 1 1 1 1530 5 1

MT-110 3/4 8.43 1 25 4

Red ZR-130 3/4 8-92 -- 23 80 4 2 5 1 1

Submitted By

Approved By-
----I

Accepted 5y

EA Weakley (6-3378)

uanager, Fueis Engineering

1
Ma gr, Fuels Operations

Approved By

APP H-28

Ma-nag - vironmental
Control

N

N
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CHEMICAL WASTE DISPOSAL PERMIT

Date 1-5-82 Permit No.

Quantity 300 gallons (6 55-gallon drums)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions-in 306 Bldg.

Major Polutants-(eavy metals,-Be, U, Cations, Anions, etc.)

Depleted U (0.20% U-235) = 0.152 lb/gal = 45.6 lbs.

Cu = 1.31 lb/gal = 393 lbs.

HNO, = < 0.1 lb/gal = < 30 lbs.

(Other impurities see below.)

Disposal Procedures (By Fuels Engineering)

Use-barrel-pump to transfer acid-solution- inta- Tank 10 (Cu Strip) when Tank 10

is being drained to the Chemical Waste System. Rinse out barrels with water

and pump wash solution into Tank 10. Return barrels to 306 Bldg for reuse.

The disposal of this depleted U solution is a routine procedure.

The last disposal permit was 1-81, dated 2-12-81.

Impurities: 100 ppm Zn, 42 ppm Fe, 28 ppm Ni, 20 ppm Ti, 16 ppm Ca

Submitted By KV Clark, PNL (6-5688)

Approved BytjrS I Approved By
Manager, Fuels Ehgineering Mana dr,' vironmental

Contro

Accepted By
/MA/O / g- Fion

Miager., Fuel s Operations

/

JI

1-82

r

71

APP H -34

CD
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CHEMICAL WASTE DISPOSAL PERMIT

Permit No. 2-82

nliiAntity 50 gallons in 2 30-gallon drums.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used Fremont silk screen cleaner from the Sign Shop, 3713 Bldg., having a

PH of 11.70 and which contains particles of silk screen paint. New Fremont

cleaners contain glycols and Na metasilicate.

--Major Eollutants (Heavy metals, Be, U, Cations, Anions. etc.)

Induction coupled plasma spectrometer analysis showed the following harmful

- 1miurities: 28 opm Ba; 26 ppm Ca; 140 ppm Cu; 12 ppm P; 26 ppm Pb; 3 ppm Zn

and 5 ppm Ti.

Disposal Procedures (By Fuels Engineering)

Add solution to Tank 9 or 10 in the 313 Bldg. and transfer into the outside

waste storage tank. Wash out drums and save for reuse.

Used Fremont solution previously disposed on permit 4-80, 10-2-80.

Submitted By EA Weakley (6-3378)

Approved By 4 )( 6 /-t Approved
- - -Managery Fuels Engineering -- --

Accepted By
-1

By
MFana e- cn "ronmental
Control

Arr H-3o

Date -

iN_

N

ager_ ;Fuels Operations
Y/

C
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CHEMICAL WASTE DISPOSAL PERMIT

Date 7-9-82 Permit No.

quantity 60 gallons liquid & 35 pounds of solid

3-82

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

-Excess and -umarked-materias-found during container survey by Shop Operations:

-51 pouncs of oxalicaci-d in 31Badg. -, 5 gallns Oakit± I.Sf in 303-K yard, and

about 5 gallons unmarked liquid east of 333 Bldg.

MaJor Pollutants (Heavy metals, RP 1 Catinnc. Anions, etc.)

Unmarked liquid: pH 13.3; Cu 6 ppm.

Oakite LSD: pH 13.7; Al 10 ppm, Ca 23 ppm, Cu 18 ppm, Si 3800 ppm & Zn 13 ppm.

Disposal Procedures (By Fuels Engineering)

Add unmarked liquid and-dOakite LSD to Tank 9 or 10 in the 313 Bldg, rinse out

drums, add rinse water to Tank 9 or 10, and transfer empty drums to empty drum

disposal location by 3710-A Bldg. Add the oxalic acid to Tank 9 or 10 and

dissolve in hot-water. Dispose of glass containers in load lugger.

Submitted By EA Weakly (6-3378)

Anpproved By -d j- pproved By j /j%
o-Mana er, Fuels Lngineering Manage - onmental

Control

Accepte Xy - -Ap -3

n4ijer, Fuels Operations
//

C.
9.-

N.

..

C

a--V
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CHEMICAL WASTE DISPOSAL PERMIT

Permit No. 4-82

Quantity 13 gallons liquid

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Nitric acid solution found in abandoned pipe from old slug pickle machine.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

HNU 3 = 0.22-lb/gal 4 42 lbs

u-= 7 ppm = .u17 1k

Disposal Procedures (By Fuels Engineering)

Use barrel pump to transfer acid solution into Tank 10 (Cu Strip) when Tank 10

is being drained to the Chemical Waste System. Rinse out barrel with water

--and pump wash sN-itiar into Tank --10. Return barrel to 303-K yard.

Submitted Rv EA Wpeklev (&r-3378)

Approved By d
Mana gr els En eering

Accepted By(in
ByEM&N}J jme-

Manag nAironmental
Control

APP H-40
,2anager, Fuels Operations

Date 11-5-82

iN

N
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CHEMICAL WASTE DISPOSAL PERMIT

Permit No. 1-83

12 gallons

Nature and Source of Material

Used absorbing solLutiowlfor ai

(acid, basic, neutral, pH, organic, solid)

r samplinc. Neutral salt solution of HgCl.,.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

HgCl9 100 gr/1 = 9.8 lbs.

Disposal Procedures (By Fuels Engineering)

Mix-wi-th wate-r or-fi-ter -press effluent in -Tank 9 or 10 in the 313 Bldg and

tran-sfer into the outside storage tank in the 311 Tank Farm. Rinse out plastic

containers and return to HEHF.

HgCl, solution previously disposed on permit 6-78, 5-8-78.

Submitted By

Approved By

Accepted By

i. Bunch HEHF (6-5238)

7 37 t~Wj6t~
inager, E g ineerina Su port

nM'anager, Production C ntr

Approved By

Accepted By

APP H-42

Manage vironmental
Control

N.A.
1-~naaer, Fuels Production

(-CQT -x

bate

Quantity

1-17-83

- ) 17 I >

'7Z q
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CHEMICAL WASTE DISPOSAL PERMIT

)ate 4/22/83 Permit No. 2-83

Quantity -2 30-callon drums

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used Fremont silk sareen cleaner from the Sign Shonp 3713 Ruilding. having

pH's of 10.7 and 12.8 and which contain particles of silk screen naint Nmw

Fremont c-leaners-cantain glycols and Na metasilicate.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Induction coupled plasma soectrometer analysis showed the following impurities:

Drum 1-2ppm-Ba, T7ppmCa4 i30opmNa, 150ppm Si -Drum 2-20opm Ba. 30ppm-6a. 2Dom

Mo, 1400ppm Na,_260ppm Pb,_300ppm Si, 2ppm Sr, 3ppm Zr.

Dicpnc,1 Drn.-urs (DBy F.els Engineering)Dicpt~a* ProIcdues(W"J I Q I

Add solution to Tank 9 or 10 in the 313 Building and transfer into the outside

waste storage tank. Wash out drums and save for reuse.

Used Fremont solution previously disposed on permit 2-82, 1-5-82.

Submitted By

Approved By

Accepted By

Be I. Vedder (6-890)3

manager. _ tlinerind sup6ort

Manager] Production Control

Approved By

Accepted By

APP H-43

INA
Managr 'Environmental
Contro Y

Manager, Fuels Production
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CHEMICAL WASTE DISPOSAL PERMIT

Permit No- 1-sn

nuatity 400-gallons-(8-55-gaion drums)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions in 306 Building.

Ma.ior Pollutants (Heavy metals, Be, U, Cations, Anions, etc.) -

Depleted U = 0.8l6 #/oallon = 326 lbs.

Cu = 1.52 #/gallon = 608 lbs.

HN03 = 1.07 #/gallon 428 lbs.

(other lipurities see below)

Disposal Procedures (By Fuels Engineering)

Use barreT bbp tt~ransferadd solution into Tank 10 (Cu strip) when Tank 10

is being drained to the Chemical Waste System. Rinse out barrels with water

and pumpwashsolution into Tank 10. Return barrels to 306 Building for reuse.

The disposal of this depleted U solution is a routine procedure. The last

disposal permit was 1-82, dated 1-5-82.

.. purities: 2pp M Zn; 790ppm Ti; 30ppm Ni; 170ppm Fe; 470ppm Ca

Submitted B K. V. Clark, PNL (6-5688)

Approved By t
Md nger, Enii6erina/Sup56ft

Accepted By ,1!' ..5
Mafager,- oduction .ontrol

I A\

Approved BytV' \'\'W
Managkfri Environmental

Accepted y 14 V
A 4nacer, Fuels Production

APP H-45

Date 4/25/83
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CHEMICAL WASTE DISPOSAL PERMIT

Date 7-11-83

Quantity 550 gallons (10 55-gallon drums)

Permit No.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copoer str{p solution from depleted 0 extrusions in-the 306 building.

Major Pollutants (Heavy metals, Be, 1, Cations, Anions, -etc.)

Depleted -U 40.27 U-235) = 0.-3f02 #/allon - 166.1 lbs.

Cu = 1.51 '/gallon = 830.5 lbs.

HNO1 = 3.00 #/callon = 1650.0 lbs.

(other impurities below)

Disposal Procedures (By Fuels Engineering) Use barrel pump to transfer

acid solution into Tank 10 (Cu strip) when Tank 10 is being drained to the

Chemical Waste System..' Rinse out barrels with water and pump wash solution

- into Tank 10. Return barrels to 306 building for reuse.

_Thma, _,i -nf this__denleted UEsolution is a routine orocedure. The lIast

disnosal oermit was 1-82. dated 1-5-82.

Impurities: 324 ppm Zn, 64 ppm Fe, 30 pom Ni, 270 ppm Ti, 230 orm Ca,

--1178 ppm Mg, 98 ppm Pb, 364 ppm Si

Submitted By K. V. Clark, PNL (6-5688)

Approved By2 Approved By
M npger nqineerino Support anag , n ironmental

Lr

Accepted OyW,.ff Accepted By
nager, Production Control r, Fubs Production

APP H-48 / r
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CHEMICAL WASTE DISPOSAL PERMIT

Date April 18, 1984 Permit No. 1-84

fjltAnTITV 0%lc rm

-ture-anl Source -of M&teriaL (acdd-, basicneutral, pH, organic, solid)

Used Fremont silk screen-cleaner from the SignShoo,_3713 Building, having

pH's of 12.9., 11.9, and 12.2. New Fremont cleaners contain glycols and

sodium metasilicate.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.) Induction

coupled plasma spectrometer showed the following impurities:

Drum 1: 45 ppm Ba, 42 ppm Ca, 12 ppm Cr, 10,900ppm Na, 110 ppm Pb, 2200 ppm Si;

- Drum 2: 13 ppm Ca, 1.1 ppm Cr, 670 ppm Na, 370 ppm Pb, 340 ppm Si; Drum 3: 42 ppm Ba,

- 28 ppm Ca, 6 ppm Cr, 10,500 ppm Na, 50ppm Pb, 2480 ppm Si.

Disposal Procedures (By Fuels Engineering)

Add solution to Tank 9 or 10 in the 313 Building and-transfer into the outside

--- waste-storage tank.---From-waste-storage tank;-,transfer-into tanker and transport

- to 183-H.--The tanker load containing the-silk -screen-cleaner solution and the

- next two loads taken from the waste storage tank are to be discharoed into

-either Basin #2 or #3 at 183-H; not into Basin #4.

The drums holding the solution are to be washed out (into Tank 9 or 10) and

saved for reuse.

Used Fremont-solution- was previously disposed on -permint-2-83, dated 4/22/23.

Submitted By B. L. Vedder (6-8903) 9. */ 9/W

A pprovedy - I _ / V/ /- tdApproved by
Manager, Fie s Design & Projects ManagfTEvivi ronmental

7 , , ontrol

Accepted By NiM - Z o Accepted By
Matiiger,__dducion C66trdl i ' Manacer, Fuels Production



SNW ANALYTICAL LABORATORY - 3720 BLDG.

Pci NatLtiee
Pacific Norlhwest Laboraiories

S. NO.

-Samp-s. Ci -

Source

For Sampi ng Oat. Time AM
Area /-/-K PM

Submitted By

Dae2gpnd-1 y 49c/ -iT~ A..lA

P M

REPORT OF ANALYSIS

CONSTITUENT

S

I.

/2. §2

Ansalyst Report Approverd

\L\ d..D~ A-i1700-155

BNW ANALYTICAL LABORATORY 3720 SLDG.

REPORT OF ANALYSIS
LPbo raNo.r.,OFLANrLYSIS

Serial No._Pc! -Nrtws

CONSTITUENT ANALYSIS

source

For - -Sm-ng ata -- Time M

@a BY

Fe.m.ric

Deja Re~porteg - . / Time

An.list Report Approvid

A-170QP05
APP H-52

ANALYSIS

ti

.14)

IN

- --



4' Ballelle
Pa c- -Norlh~w-t -Li rraw M

8NW ANALYTICAL LABORATORY - 3720 SLOG.

-- REPORT O-F-ANALYSIS

cwIDP
Soriei NO.

Li

SamIp. Of

For A.SmQng a', Tim, AM
Area PM

Subntted By

ReMark

Date Reoorted AM
PM

CONST rIUENT

lrW4
ANALYSIS

AR7por- 
A1ron 

I

A-1700-165 (7-79)

APP 4-53

a-..

N

im '

ANALYSIS



U.

q - W I}P j I
factorx

Al * 03 6~ a tox QO {
As .08
B .01
Ba . 002 

-YZ
- Ca .01 qZ e

I-C .004
Ce .04

Cc .01

(NJCr j.02
Cu .004.22

j 
I I 6La 400

I F 3 -

- P~ct - Eu .004

Ma -04 1 .
MF .002

12Lj .02

Ru .00
Sb 05

Jr .002 1 --

LL
e 

-

Ru .05-j VI
7b1

I CS_ _ _ _ _ _

APP LH-54___ _



CHEMICAL WASTE DISPOSAL PERMIT

Date -May 3;- 1984 Pernit No. 2-84

Quantity Approximately 225 gallons in 5-55 gallon drums

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions in the 306 Building. The

pH of the solution is 0.65.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Depleted U (0.20% U-235) = 0.44 #/,allon = 99 lbs.

Cu= 1.80 #/gallon = 405 lbs.

HNOg = 0.19 /gallon = 43 lbs.

(other impurities see below)
Disposal Procedures (By Fuels Engineering) Use barrel pump to transfer acid

s-iution int Tak in (Cu strip) when Tank 10 is being drained to the Chemical

Waste System. Rinse out barrels with water and pump wash solution into Tank

-rurn barrels to-306-butlding for reuse.

This disposal of this depleted U solution is a routine procedure. The last

disposal permit was 4-83, dated 7-11-83.

Impurities: Al-1482ppm; Ca-406ppm; Ce-374ppm; Gd-3820ppm; Mg-2220ppm; P-1192ppm;

Si-814ppm; Pb-336ppm; Zn-588ppm; Ti-212ppm.

C,,bmittedr. fly K V. I-~rk, PJI ( ,68 __

Approve B/__Approved Bye
- - Manager, Fuels-gesign-& Projects Ma'n

Control

Accepted By 7 P/r/Accepted By,/A 9e-- PW'
Mahiager, Production Control APP H-55 (/Tanader, FuelsAroduction



CHEMICAL WASTE DISPOSAL PERNIT

Date April 12, 1985 Permit No.

Quantity Approximately 200 gallons in four 55-gallon drums

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions in the 306 Building. The

pH of the solution is 0.22

Ma4'r Pol+ t 'Heavy -metals; Ie,U, Catiop1. Aninns, Ptr

Depleted U (0.20% U-235 = 0.394#/gallon = 78.8 lbs.

Cu-1.60#/gallon = 320 lbs.

HNO3 = 0.07# gallon = 14 lbs.

I..,

U-'

(other impurities see below)
Dis-posal Procedures (By Fuels Engineering) Use barrel -pump to transfer acid

solution into Tank 10 (Cu strip) when Tank 10 is being drained to the Chemical

Waste System. Rinse out barrels with water and pump wash solution into Tank

10. Return barrels to 306 Building for reuse.

n)

This disposal of this depleted Uisolution_isa _routine-procedure. The last

disposal permit was 2-84, dated 5-3-84.

imputrities:_ All400ppm;_ Ca-300ppm; Fe-150ppm; Co-60ppm; Mg-2000ppm; Na-1600ppm;

P-GO0ppm; Si-7uuppm; Zn-300ppm; Ti-150ppm.

Submitted By K. V. Clark, PNL (6-5688)

Approved 8 rproved By
Manager, Fuels Design and o3 Manage , Environmental

- - - __ Control

Accepted By Accepted By //4 Z g/
Manager, Production Control APP H-56 / anager, Fuels roddctfon

1'85
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CHEMICAL WASL Ui5PFUAL PLIi

Date May 10, 1985 Permit No. 2-85

Quantity 80 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used Turco Decon 4512 A solution from Tank 13 in the 313 Buildinq Sluq

Recovery area, containing phosphoric and citric acid, with a pH of 1.0.

Major Pollutants (Heavy-metals, Be, U, Cations, Anions, etc.)

H3P04 - 0.38 # gallon; Ca - 18 ppm, Citrate - 1400 ppm,

Fe-4ppm; Na - 30ppm; Si - 7 ppm

Disposal Procedures (By Fuels Engineering)

Pump solution from Tank 13 into Tank 2 (waste acid neutralizer tank) after

- 50% caustic solutitn hasvbeen-added ta-th--tanki -preparation for neutralizing

a batch of waste acid. After Tank 13- has been emptied, rinse with water and

C pump again into Tank 2. Finish the neutralizer with normal waste acid from the-

'---334-A storaae tanks.

Submi-tted By JK Marshall-(6t1859) s 4:

Approved -By AIroe - B-yI
ta~nger ngineering Support M& er, Environmental

-r Control

Accepted By . t(10- Accepted By - ita _r/ -- -4ald
M roer. Pr9d;ctin -Control An -- raV flaer. Fuels Prnfurtimn



CHEMICAL WASTE DISPOAL PE IT

Date 5/21/85 Permit No.

Approximately 20 empty 55-gallon drums

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Drums contained 36% sulfuric acid for use with the new deionized water system;

residual acid remaining in the drums needs to be washed out.

Major Polutants-(Heavy metals, Be, U,. Cations, Anions, etc.)

H9,504 - 3.81 #/gallon

Disposal _Procedures(By Fuels Engineering) Rinse the drums with water-and place

the rinse solution-into Tank 17 in Slug Recovery. Rinse each drum twice. Pump

the rinse solution into the waste acid neutralizer tank (Tank 2) and neutralize

in the same manner as the waste acid. -

cr

Sqthmitt±d Rv JK Marshall

Approved B E7 Approved
Manager, fuels Design & Projects

Accepted By 6L Accepted
Manager, Production contrl APP

By
Mah3jer, Environmental
Control

//y anager, Fuels'Production

Quantity

3-85



CHEMICAL WASTE DISPOSAL PERMIT

Date October 16, 1985 Permit No.

Quantity Approximately 200 gall ons in four 55-gallon drums

naturei-and Source-of -Qateri-acld, basIL, neutral, pH, organic, solid)

Copper strip solution from depleted ii extrusions in the 306 Building.

Major Pollutants (HeavymetalsBe, UrCations, Anions, etc.)

De-pietsd U I49#/naiinn = 49.8 lbs.

Cu - 1--19#/gallon = 238 lbs.

3N0 -. lS41nallon = 6.4 lbs.

Disposal Procedures (By Fuels Engineering) Use barrel pump to transfer acid

solution into Tank 10 (Cu strip) when Tank 10 is being drained-to the Chemical

Waste System. Rinse out barrels with water and pump wash solution into

Tank 10. Return barrels to 306 Building for reuse.

Disposal of this depleted U solution is a routine procedure. The last

disposal permit was 1-85, dated 4-12-85.

Impurities: Al-790 ppm; Ca-250_ppm;_Fe-50 ppm; Mg-L200 ppm; .31-430 Com;

Ti-90 ppm.

Submitted By J. K. Marshal IY

Approved By. /AA/ Cx.

Accepted By

Approved By
Manager, Fuels.Manufacturing Engrng.

~ZM~~.4Y. 5' 1 Accepted
Maffagern Production Contro- APP H-E

Manager, Envirodmental
qj@W , + PN+)'on

By _d ?t uu, IL-h-'
Panacer, Fuev Production

4-85
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DOE/RL 88-04 Closure/Post-Closure Plan
-83-H Basins, Rev. 2

04/13/90

APPENDIX I

STATEMENT OF WORK: WELL DRILLING SPECIFICATIONS

NOTE: This Appendix remains unchanged. It is an historic record
(PNL-SOW-183-H).
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PtL-SOW.183-H

STATENENT OF WORK

WELL ORILLING SPECIFICATIONS
183-H SOLAR EVAPORATIOM 3ASINS

>1

* N

July 15, 1986



APPENDIX I

STATEMENT OF WORK: WELL DRILLING SPECIFICATIONS,

183-H SOLAR EVAPORATION BASINS

The Statement of Work presented in this appendix contains drilling speci-

f-catirts for wells installed near the 183-H Basins during 1986 under the RCRA

Compliance Ground-Water Monitoring Project. The Statement of Work covers gen-

eral requirements, quality assurance, preparations, construction materials,

hydrologic testing, and a description of work.
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PNL-SOW.183-H

;TATmFNT OF WORK

WELL GRILLING SPECIFICATIONS
183-H SOLR EVAPORATION BASINS

July 15, 1986

. Scope of W rk

The purpose of this contract is to furnish all labor, equipment, and materials
necessary to drill, install, develop, and test at least 16 and possibly up to

-- 25 ground-water moni-tocing wells. -Current-ly, 23 wells are planned (three
clusters of three wells each and 14 single shallow wells). However, the
number of single shallow wells may change as drilling progresses.

These wells are being drilled as part of the Revised Ground-Water Monitoring
Plan for the 183-H Solar Evaporation Basins. Drilling and testing of these
wells will- -provide-additiona-l-hydrogeologic- da-ta -help -t .i the extant if
low-level ground-water contamination, and help determine the rate of movement
of trace levels of hazardous chemical wastes within the ground water.

1.2 Work Location

All drilling sites-are located in the 100-H Area of the Hanford Site in the
3ta te- ta-shinatoinraproximt3-i7 T med-i- t -. th -;f-Richiand:- c We!I

site is clearly marked and labeled in the field with a painted stake. Figure 1
is a map of the 100-H Area showing existing wells and proposed new sell locations.

.1 _1ril.lino 'CledUle
1...j U' I I Il .AIP U I V

Drilling for this contract shall be conducted in two phases. The first phase
will consist-of -dril-i-ng -16 wells- seven-single shallow wells (Wl throuoh7 11,

- -- igure iL, and-three we-ll cluster-s (Cl through C3, Figure 1). Each cluster
wil4 -csis-t of one shallow, one intermediate, and one --eep well , approximately
25 feet apart -from ore- another. Construction -f the wells in this phase will
commence August 1, 1986 and be completed on or before Oecember 1, 1986.

Currently, seven single shallow wells (W8 throuch W14, Figure 1) are planned.for
eCnoq-pkase Af "41 in- However, this number may change as drillino oro-

gresses. Construction of the wells in this phase will commence March 30, 1987
and be completed on or before May 29, 1987.

1.4 Workino Hours

Work will be performed on a five-day work week schedule, Mcnday-Fricay,
between the ncurs of 8:00 a.m. and 4:30 P.m. The work will be 4one on
consecutive working days over the period of the contract. ays not inc'-dec
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PNL-SOW.183-H

n this schedule are those holidays observed by PNL staff. Scheduled holidays
'or the contract period are: September 1, November 27-28, 1986 and May 25, 1987.

-- csis -mayte-made n the work schedule i-f mutually agreed upon by the
ctntrartnr ;nrd PNI

In the event that special tests (i.e., geophysical logging) must be performed
durina drilling operations, standby time will be paid. Standby time will be
held to a minimum and is estimated to be 40 hours during the period of this
Gontract. The PNL geologist and driller will both sign and date the drilling
log for approved standby time.

-Downtime _not spec-ificaliy ordered _byPNL will-not be-consdered as-standby
time and no compensation wiltLe-made.

1.5 Eauioment Recuired

The contractor is reouired to furnish all labor and equipment necessary to
drill, install, develop, and test these wells as specified in sections 4, 5,

-_and 6__-f thi crnntract. and asshown in the contract ficures. These wells
shall be drilled by the cable tool method using drive barrel and/or hard
ools.

The contractor is required to furnish all well construction materials neces-
sary to drill. install, develop, and test these wells as specified in sections

and 4 of this contract. and as shown in the contract ficures. Water
Nupd durinc-:ne drilling operations shall be obtained from the 100 cr ,.C Area
Fire Stations.

L7_ Contract Ficures

- The contract figures are not to scale and do not attempt to show exact details
of well construction. Exact measurements such as completion depths, amount of
materials used, joints, spacing, etc. shall be determined in the field by PNL.

1.8 As-Suilt Oiaorams

As-built diagrams for each well will be maintained by the PNL geologist as the
well is being drilled. Each diagram will be. an accurate record showina well
construction and completion. The contractor shall readily provide all infor-
mation necessary to complete these diagrams,

1.9 Drilline Los

The contractar-shall eep tadailyagof-operatios-perfoed qn each a',
The log will be accurate and legible, with entries made in continuous,
chronological order. The loc shall contain the following: ceolcgist, date,
i number, well number, depth at beginning of shift, depth at c:c;:e.icn C:

shift, JAJ contract number, total casing (temporary and permaren:), dezh,
drill method, wet/dry sample,
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lithologic description, time, drilling comments, and all other pertinent
nionnation- for tte completion of these wells. The loa shall be comnlete,

signed and dated by the driller and PNL geologist at the end of each day. The

log shall be available to the PNL geologist upon request and after completion
of each well. -Dri-ing lcgs-wi-ll -be furnished by PNL. Figure 2 is an example
drilling log.

The contractor should antirinata drilling in unconsolidated to consolidated

materials, consisting of clay, silt, sand, gravel, cobbles, and boulders.

Tl-l- m-terial-s- were deposited in fnrmer river channels and may be cemented,
forming h-aened--t-ayers of variable thickness. Low iVEIs of radiological and

chemical contamination may be encountered during drilling. PNL will provide

-routne-monitorfnl of the drill cuttings and fluids-penetrated in each borehole.

1 2.0 QUALITY ASSURANCE

2.1 Qualifications of Drillers

All drillers shall be licensed in the State of Washington and have a minimum

of five years cable tool drilling experience using both drive barrel and hard

tools. In addition, each driller shall have-experience -in radiological and/or
haz'rdvus was-te 1-d1iing and moniragr-n well cnnstruction. ihQ cintractor

shall provide a complete list of drillers and helpers involved and enter those

present in the drilling log.

2.2 Comoliance with Soecifications

All wells shall be constructed and completed in accordance with Chapter 173-160

WA- minimulm-Standards for Con ruction-and-Maintenance of Water Wells, and

-ha cnacifica ti-nns contained- herein. Anv chances or modifications made to

these specifications must be approved by the PNL geologist.

As required during and after construction of each well, the contractor shall

fur-ish proafacceptale to Pm- (i.e.,,-opies-of receipts) that :1e quality oT

materials used for construction and installation of the monitoring wells

equals or exceeds all requirements specified for this work.

In the event such proof is not acceptable to PNL, the contractor -ay be

reeuired to remove--or repl-ace those unacceptablC-tems-thzflteri meeng
the specified requirements. In such case, the contractor shall repair all
damage caused in the removal and replacement at no additional cost to ;NL.

2.3--Well-Site Insections

The PNL--geologist-shall be present at all times and will perform the itle lIT
--- insiecriorand any other du-ties- neces-sary -to ensure the pr4per instalat":n ol
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PNL-S0W.183-H

-te monitoring wells in strict accordance with all specifications contained in
this contract.

-2.4 Well Abandonment

If, in the judgement of the PNL geologist, the well should be abandoned for
- whatever reason, the contractor will belInstructed in-writing,_to-awandon and

backfill the hole. If well abandonment is deemed necessary as a result of
contractor negligence, the contractor shall be held responsible for all
replacement costs.

3.0 PREPARATIONS

.I renerl

The reliability of ground-ater-sampo-les anaiyzedfor hazardous chemical wastes
are known to be affected by drilling methods and equipment used. Therefore,
the following precautions must be taken before and during drilling operations:

A. Drillino Method

Drilling shall be done by the cable tool method. Drive barrel will be
used where possible above the water table. Hard tools shall be used

B. Steam Cleanino

--- -ril -trit-and- periphera equi-pment -.e. drill tools , cables, etc.)
shall be steam cleaned before coming on site. No detergents shall be
used with the steam. In addition, the contractor shall steam clean
the drill rig and all ecuipment, includinc the backoulled 10-in. and
12-in. casings, between wells (onsite). The contractor shall provide
and maintain the steam cleaning equipment.

C.Storace-of Construction Materials

The contractor shall use all means necessary to protect well crstr'uc-
tion materials before, during, and after installation. All materials
-shall be kept bff the ground on stands, racks, or sawhorses. trina
vehicle transport, all materials-shall be-enclosed in the containers
in which they-were -shipped.

0. Tool Lubricants

-Tne contractor shall use only inorganic lubricants approved by PNL for
assembling tool strings.
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With the exception of water, no drilling additives will be allowed.
Any water used during drill ing operations shall be obtained from the
100 or 300 Area Fire Stations.

F. Drill Cutting and Water Disposal

Drill cuttings from the saturated and unsaturated zones shall be
disposed of by spreading and leveling in the vicinity of the well bore.

--Water pumped from the wels during development shall be disposed of in
the vicinity of the well bore. Water pumped from the wells during

quifer-testing shall be diSchad a minimum of 1000 ft away from the
well bore, other wells in the vicinity, and the Columbia River. In the
event contaminated materials and/or water are encountered, disposal
-shall be performed-n accordance with PNL Industrial Health and Safety
requirements.

.0 CONSTRUCT I ATERTAL

..U ZuurfHuiiuN -$tMALS

.1-- Carbon Steel Casino and Drive Shoe (12-in.)

Initially, carbon steel casing and drive shoe shall be new, 12-in. nominal
d-iamet-er-materi-a-,--fr-ee- from-pwits or breaks. -The pipe- shall be Schedule 40,
meeting AS M~ A pecifriation. ine individual segments of 12-in. carbon
-ste4V--Asv-s til-hav tt-nt-Dgveitd c'ats a-d will be welded tcgeher.

4.2 Carbon Steel Casino and Drive Shoe (10-in.)

initially, carbon steel casing and drive shoe shall be new, 10-in. nominal
diameter material, free from pits or-bra-k-s-. -The pipe shall be Schedule 40,
meeting ASTM A53 Specification. The individual segments of 10-in. carbon
steel casing shall_ have straight beveled cuts and will be welded together.
The contractor shall machine the 10-in. drive shoe down, if necessary, to
allow the shoe to pass through. the 12-in. casing.

4.3 Stainless Steel Screen (10-in. telescope size)

Stainless steel screen shall be new, 10-in. telescope size, Type 304 stainless
steel. The screens shall be of the continuous slot, wire-wound design with
flat stainless steel plates welded to the bottom. The contractor is to deter-
mine slot size by a sieve analysis, with final slot size to be based :n a
50_percent pass through. Determination of slot size must be reviewed and
approved _byPNL. The screens shall be factory cleaned and separately wrapoed
in protective polyethylene for shipment.

4.4 Stainless Steel Screen (6-in. pipe size)

-----St-a-i-nless seel -screen shall be new, 6-in. pipe size, Type 304 stai,'ess
suael -The-screens shall be of the cqnt inuOus slot, wire-wound &esi:n oith
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Sat-3f ai?- 5 Jt-t-pI at-s welde -to t
(.020-in.) screen for the shallow and i

-or t'e ueep wells.- End fittinos shall
threads. The screens shall be factory
protective polyethylene for shipment.

he tnottM.- Slot size hall be 20 slot
ntermediate wells, and 10 slot (.010-in.)

be doube entry Stub ACME flush screw
cleaned and separately wrapped in

- .2 Z tLd-fl 5 n ~ e I4i d _ ,, *1 1 1. /

Stainless steel casing shall be new, 6-in. nominal diameter, Type 304 stain-
less steel. The casing shall consist of Schedule 10 pipe with Schedule 40
couplings, meeting ASTM A312 or A778 Specification. End fittings shall te
doube entry Stub ACME-fush screw threads. The casing shall be factory
cleaned and separately wrapped in protective polyethylene for shipment.

4.6 Artificial Sand Pack

- Artificial
-U.. sieve-
for deeo we
coefficient

sand packs shall consist- of- kiln dried quartz (silica) -sand, 10-20
size for shallow and intermediate wells, and 20-40 U.S. sieve size
lls. The grains shall be rounded and spherical with a uniformity
of less than 1.5.

-- 4.7 Sentonite-Pelet Seal

Bentonite pellet seals shall be composed of commercially available pellets.
tat have a dry bulk density of 80 ib/ft and are 0.25 in. in diameter.

A.0 men .h.n...Ca,

- entonite slurry seals shall be a mixture of bentonite and water, with a
Marsh Funnel viscosity of 120 seconds.

4.9 Granular Bentonite Seal

Granular bentonite seals shall be composed of coarse granular bentonite
crumtles, 8-20 mesh.

4.10 C hcrete Seal tnd-Pad

Each well shall be sealed frcm land surface to a depth of 5 ft with concree.
In addition, a 4-ft by 4-ft, 4-in. thick concrete pad shall be placed at :he
surface around the permanent well casing. Using 3/4-in. maximum size ac;r -
gate, the concrete shall have a minimum compressive strength of 3000 psi a:
28 days, and 6-in. maximum slump. The contractor shall supply a brass survev

-- marker to be visibly placed in the concrete pad. The surface of the survey
marker shall be of sufficient size to be stamped with the well numrer and
horizontal and vertical controls.

41 Well Ca:

Cac. well shall h-ave a icckinc, removable, stainless stee! ca: c7 nlver3
ciameter Z 'n. orsater than the permanent casino dianeter to pr:.tc fa
pumo hardvare.
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4.12 Protective Steel Posts

Four__protective steel-posts shallae concreted in the ground around each Well
--The pasts shaI-be-4=in=--anI -diam e tar-ant-4-ft i-n--lengi, with -4 It

extendino above ground.

4.13 Safety Paiht

Each well -casing,-cap,-and adjacent -protective pos-ts -sha-l--be-pai-nted safety
yellow upon completion of the well.

5.0 HYOROLOGIC TESTING

5.1 Water Level easurements

Once the water table has been reached, water level measurements will be made
in each well at the start of each shift by the PNL geologist. PNL will supply
all equipment fnr measuring water levels.

5.2 Ground-4ater Samoles

Once the water table has been reached, grcund-water samples may be collected
from various wells by PNL. PNL will supply all necessary ground-water
sampling equipment.

7 5.3 Well Develooment

Each well- will-be-deve-loped by bailing, jetting, or other acceptable techniques
as approved -by--PNL. At a minimum, each well- shall be developed until it is
cleared of sand and other fine grained material, as determined by the PNL

- geologist.

f- 5.4 Acuifer Testing

Aquifer testing will-be performed on some-or-ill-of the wells. These tests
may include, but are not limited to: bailer, slug, step drawcown, 8-hr pumping,
and 8-hr recovery tests. The contractor shall supply, install, and operate
all aquifer testing equipment, -which may incl-ude some or all of the--fol lowing:
-pump- 1 power soura flcwmeter, and discharge line. The pump shall be capable
of producing a yield of up to 750 gpm. A minimum of 1000 ft of discharge line

-will be recuired;-'PNL winl-supply equipment and personnel necessary For data
collection.

6.0 DESCRIPTION OF WORK

- -.i Sincie _Shallow Wells

All single shallow wells shall be completed in the Hanford cravels. :nitially,
eact-to- these wells will be drilled to the top of the up;ermcst si t and clay
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layer of the Ringold Formation with 10-in. diameter carbon steel casing and
--drive shoe. As the wells are-being- drilled,-samples of the materials pene-
trated will be collected at 5-ft intervals and at changes in lithology by the
PNL geologist. Sample jars will be provided by PNL.

A straifhtness test will then be performed on each well. Each well must pass
- a 20--ftection of -in, diameter pipe over the entire depth. The 10-in.

---- casin-will-then-be pulled -back-and the hole backfilled to the completion
depth, wich will be detemined by the PNL geologist as each well is being
drilled.

A 10-ft section of 10-in. (telescope size) stainless steel screen shall then

be-installed at--the bottom of each well, The 10-ini casing shall then be
pulled back, forming a natural pack around the exposed 10-ft section of
screen.

-a-chr well wi-li t*en be developed. A test pump till be installd and an
e acuifer test performed. Upon completion of the aquifer test and removal of

tne test pump, each well -wi Ibe completed by installing a 15-ft section of
6-in. (pipe size) stainless steel screen inside the 10-in. screen.

- Re~_synaqf wl 1enrreen -sh alI-be thraded to r-n diameter stain-
ess steel casing. The stainless steel casing shall extend from the top of

each well screen to 2 ft above the land surface.

An artificial sand pack will then be placed between the 6-in. and 10-in.
- sc-reens, e-xtending upward to 5 ft above the top of-eac& 6-in. screen. A

tentonite pellet seal shall be placed on top of the artificial sana pack,
extending upward 5 ft. A granular bentonite seal shall extend from the too of
the bentonite pellet seal to 5 ft below land surface. Placement of sand cack
and seals shall be accomplished as the 10-in. casing is beingtremoved. The

co method of placement for sand pack and seals shall be approved by the PNL
geologist.

The remaining annular space between the 6-in. and 10-in. casings shall be
sealed with concrete as the 10-in. casing is removed completely from the
borehole. The surface of each well will then be sealed with a concrete pad.

A locking, removable stainless steel cap will then be placed on each well.
Four protective steel'posts will be concreted in the ground around each well
and the ca-sings caps-, and -pos-ts will--be painted safety yellow.

Each well will then be redeveloped as needed. Upon completion, the borehole
will be inspected by PNL with the Downhole Television System to ensure that
the wells have been constructed according to specification. Figure 3 is a
diagram showing the construction and completion of the single shallow wells.
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6.2 Cluster Wells

A. General

Each cluster will consist of three wells, one shallow, one intermediate,
and one deep well. The wells will be constructed 25 ft apart from one
another as shown in EFture-4. _Tbe-shallow cluster welts will be com-
pleted in the Hanford gravels, identical to each of the single shallow

-w- ils-- The intermediate- cluster--wel-t-s--wi-- be- compl-eted at the top of
the uppermost silt and clay layer of the Ringold Formation. The deep
cluster wells will be completed within the-Ringold clays.

S. Intermediate Cluster Wells

Figure 5 is a diacram showing the constructiqn 4nd ;omplqtjon of the
intarmediate cluster wells. These wells will be drilled to the top of
the uppermost silt and clay layer of the Ringold Formation with 10-in.

-diameter-carton steel casing and drive shoe. As the wells are being
r -triiied-,_samotes-7f the materials-penetratle will be collected at 5-it

intervals and at chances in lithology by the PNL geologist. Samole jars
will te vrovided by NL

A straigttness test willtthen be-performed on each welT. Each well must
-ass a 20-ft sec-tien--of 8,-in. -dameter- pipe over the entire .

5-ft section of 10-in. (telescope size) stainless steel screen shall
- e in.*tialied&t* the -b-ttom F esch well. The 10-in. casing shall

then -b -puled back, fcrminq a natural pack around the exposed 5-ft
section Of screen.

Each well will then be developed. A test pump will be installed and an
-aouifer test performed. -- Upon completion of_ the aquifer test and removal
of the test pump, each well will be completed by installing a 5-ft sec-
tion of 6-in. (pipe size) stainless steel screen inside the 10-in.
screen.

-he top -of each -6-in well screen shall be threaded to 6-in. diameter
stainless steel casing. The stainless steel casing shall extend from
the top of each well screen to 2 ft above the land surface.

An artificial sand pack will then be placed between the 6-in. and 10-in.
-- screens, extending upward to--5 ft abcve--the top of eac 6-in. screen.

A bentonite pellet seal shall be placed on top of the artificial sand
pack, extending-upward to 5 ft above the water table. A granular

-tenonitt seal shali extend from thetop of the bentonits pellet seal
to 5 ft below land surface. Placement of sand pack and seals shall be
accomplished as the 10-in. casing is being removed. T1he method of
placement for sand pack and seals shall be approved by the PNL geolccist.

1.
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he-remaininc annular space between the 6-in, and 10-in. casings shall
- be sealed with concrete as the 10-in, casing is removed completely from
the borehole. The surface of each well will then be sealed with a con-
crete pad.

A locking, removable stainlss steel cap will then be placed on each
well. Four protective steel posts will be concreted in the ground
around each well and the casings, caps, an-d-pst-swill be painted safety
yellow.

Each well will then be redeveloped as needed. Upon completion, the
borehole wtIl be inspected by PNL with the Downhole Television System to
ensure--tha-t the wells have been constructed according to specification.

C. Deep Cluster Wells

Figure 6 is a diagram showing the construction and completion of the
deep cluster wells. These wells will be completed within the Ringold
-clays. Each well will be drilled to the top of the uppermost silt and
cyayerof the_RinqnId FnnAtinn with 12-in. diameter carbon steel
cas-ino and drive shoe. As the wells are being drilled, samo-es of the
materials penetrated will be collected at 5-ft intervals and at chances
in lithology by the PNL geologist. Sample jars will be provided by PNL.

The well will then be continued into the Ringold clays to the total
depth with 10-in. diameter carbon steel casing and drive shoe. The
total depth will be determined by the PNL geologist-as each well is
beinc drilled. Split spoon or shelby tube sediment samples will be

-- -- collected in- any low permeabiTy ,nit thought to be significantly
S ial around-water movement.

A straightness test will then be performed on each well. EaO well must
o pass a 20-ft section of 8-in. diameter ipe over the entire depth. A

- - -ft-secti-nof 6 -in.z;Ipe siz4 stiailess-steel screen shall then be
installed at the bottom of each well.

The top of each well screen shall be threaded to 6-in. diameter
stainless steel- casing. The stainless steel casing shall extend from
the top of each well scrento 2-ft above the land surface.

A, artificial nd pack shall then be placed between the 6-in. screen
ard 1 ain. cairta as- the casing is beino pu-led-back. The sand- ;ack
shall extend from the bottom of the screen upward to 10 ft above the top
- F thp Screen. A bentonite slurry seal shall be placed on t;p of the
artificial sand pack, extending upward to 5 ft above the water table. A
granular tentonite-seat-sha-i-l extend from the top of the bentonite
slurry seal to 5 ft below land surface. Placement of sand pack and
seals shall be accomplishedas the 10-in. and 12-in, casIags are bero
removed. The-method of placement for sand pack and seais shall be
approved by the PNL geologist.
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The remaining annular space between the 6-in.
be sealed with concrete as the 12-in. casing
the borehole. The surface of each well will
crete pad.

and 12-in. casinos shall
is removed completely from
then be sealed with a con-

A locking -removable-stainless steelcap will-then be paced-on-each
well. Four protective steel posts will be concreted in the ground
around each well and the casings, caps, and posts will be painted safety
yellow.

Each- well will then be developed. Upon completion, the borehole will be
inspected by PNL with the Downhole Television System to ensure that the
wells have been constructed according to specification.

Aquifer tests may then be performed on some or all of the deep cluster
wells, as detrmined by the PNL geologist.

N
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APPENDIX J

§- fROCEDURES FOR- COlLECTION AND DOCUMENTATION OF DRILLING DATA

NOTE: This Appendix contains the written procedures used for collection and
documentation of drilling data during the 1987 well installation effort
for the 100-H Area.

Current procedures for drilling and field sampling are contained in the
Westinghouse Hanford Company's Environmental Investigations and Site
Characterization Manual (WC-CM-7-7). This is a controlled manual and
Ecology maintains a copy and is provided with updates.
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- ure for Collection and Documentation of Drilling Data,
P-6 for RCRA Compliance/Hazardous Materials Monitoring

1.0 OBJECTIVE

-Thisprocedure provides standardized-methods for the collection and
documentation of sediment samples and well construction data, for wells
drilled by Lie cable tool metho&d

2.0 APPLICABILITY

This procedure applies to work performed by well site geologists during
- - 11well construction.

3.0 RESPONSIBILITIES

371 Well Site Geologist

C'
* Collect and document drilling data

3.2 Senior Technical Reviewer

* Review and sign/date As-Built Diagram (Log of Borehole and Monitor
Well Construction)

-Review and sign/date- TItle iu nsection List

* Review Drill Logs

4.-a PROCEDURE

41 Collection of Sediment Samoles

Sediment--samples shall be collected at 5-foot intervals and changes in
formation by the well site geologist. All drill cuttings to be sampled
shall-be collected from the driller in a 5-gallon bucket.

Two Dint Jars shall- then- be filled from the bucket. One jar shall be
submitted for laboratory analysis and the other retained for archiving.

A label indicating well number, depth, date and drilling method shall be
placed on each sample jar.

-If the well is-being drilled with a drive barrel- above the water table,
a moisture sample shall also be collected from the bucket. Moisture
* InIS shall ho nimlared consecutively as the well is being drilled. Each
moisture sample shall be sealed with white identification tape and douZ1y
wraped i- a-plastic bag, and-taned Shuir.-The-moisture sample number
shall be recorded in the drill log.

J-3



Procedure-for -Colection and Documentation of Drilling Data,-P-6 (continued)

-Th o remainder of the sample in the bucket shall be used for sediment sample

4.2 Documentation of Sediment Samples and Well Construction Data

Sediment saMole descriptions and welt constructoan-data-for each well shall
be recorded on an As-Built Diagram (Attachment 1), Title III Inspection
List (Attachment 2) and-Drill-Log (Attachment 3). These data shall be
recorded daily by the well site geologist.

The As-Built Diagram is a graphical representation of the well construc-
tion, geologic and hydrologic data. Data recorded on the As-Built Diagram
shall include: general project and well infomatton--weli construction
data, geologic and hydrologic data. After completion of the well, an
overall review of the As-Built Diagram shall be performed by the Senior

~x Technical Reviewer.

The Title III Instection List provides a complete summary of well construc-
tion and completion data. Data recorded on the Title III Inspection
List shall incTude:-wel1 -number, item, approved by, date and remarks.

~ All items listed shall be approved by the well site geologist. After
completion -of -the well an overall review of the Title III Inspection
List shall be performed by the Senior Technical Reviewer.

The Drill Log contains detailed descriptions of-the sediment samples and
Swell- -const-ruction data fata recorded on the-Drill Log shall include:

geologist, date, rig, well number, depth at start, depth at finish,
computer number, project number, subcontract number, total casing, depth,
drill method, wet/dry sample, lithologic description, moisture sample
number, time, drilling comments and remarks. A new Drill Log shall be
usid iacf-day7 -After completion of the well, an overall review of the

'Drill Logs shall be performed by the Senior Technical Reviewer.

4.3 Description of Sediment Samples and Well Construction Data

Detalled descriptions-of the sediment samples and well construction data
shall be recorded on the Drill Log by the well site geologist.

Sediment sample' descriptions-shallinclude the-following information as
a minimum: lithologic name, texture, consolidation, mineralogy, color,
roundness, reaction in hydrochloric acid (HCl), moisture content, and
changes in lithology.

- fei-eonstructan dta shall- iiclude the following infllrwation as appli-
cable: drill method, drill depth, completion depth, casing (type, size
and .engths, perforAtions Itype, depth and schedule), screen (type,
length, slot size and depth), annular seal (type, interval and volume),
-packer (type, size- and -depth), wel Tdevelopment-and depth to water.
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Procedure for Collection and Documentatito- of Drilling Data, P-6 (continued)

4.4 Data Management

After completion of the project, the original As-Built Diagram, Title iT

--ifSt i4n-LSt td7Dth lCgm fcr e4Ch well shall be retained by V. L.
McGhan--of the PNL Geasciences Departmpnt. A cony of each completed form

- -hal l-- retained by ttre- PNL Records RetentIon Center.
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TITLE III INSPECTION LIST
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Steam Clean
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- ol Lubric
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(Lstructio

-Carbon S
trtve Sh
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ci

0 CiIl L ll I LI

Bentonit
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Concrete
NCI tz -
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.AI I ___________I I______________

ing

Construction Materials

ants

di ti ves

n Materials

teel Casino

oes

s Steel Screen

s -Atee' _i_ --S

a! Sand Pack

e ellet Seal
e~ I urry _ 1.
Bentonite Seal

Cn, and Pad

Protective Steel Posts

Sretv Paint

setinhtness Test

Screen Slot Size and Placement

Well Development

Aouifer Testina

Sand Pack Placement

Bentonite Pellet Placement

Bentonite Slurry Placement
--- Granu'ar Be-+-;+. nc

Corcrte Placement

Downhole TV Insoection

Comoleted Driller's and
*eclocist's Locs

-nu'it Diacram

ffell Abandorment
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APPENDIX K

SAMPLE ANALYSIS TABLE FOR OCTOBER 1989 THROUGH DECEMBER 1989

NOTE: This is new data which supercedes the prior submittal information.
Thesedata have been derived from PNL's zcrnnd quarter 1989 Quarterly
Monitoring Report Draft (PNL 7134, August 1989).
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DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 Table K.1 Constituent List and Summary of Sampling Results for the
2 183-H Basins, September to November 1989. Table is directly from
3 PNL's 'draft' Groundwater Monitoring Report).
4
5 Table K.2 Constituents with at Least One Detection Value for the
6 183-H Basins, September to November 1989. Table is directly from
7 PNL's 'draft' Groundwater Monitoring Report).
8
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Table KI 1. Constituent List and Summary of Samiipl ing Resuilts for the
183-11 Basins, September to November 1989. (Table is directly from

PNL's 'draft' Groundwater Monitoring Report.) (sheet 1 of 3);

--- -------- Cot I tuont Li stz Contamination Indicator Parametera -- --- - - - --------

Consti tuant
Code Name Unit.

DtICticon
Limit

Below Drinking Water Standards
Sample* Dr.tection Standard Agency Exceeded Full Wa.e

191 CONDFLp
199 PIIFTEL9
207 P1i-LAB'
1142 TOXLDL,

UMIIG 1
.100

.0100
10PPB

14
14
10
11

0

2

700 WDOE
8.6-8.6 EPAS
8.6-8.6 EPAS

xxx' Spaicific conductance
pH. Field Moiasurrmnent
pil, Laboratory Masurament
lotal Organic lHalogin, Low Det. Level

------------ Constituent Lista Interim Primary Drinking 'Water Parameters ------ - - ---- -------

Cont ituenil
Code nama Inits

it]
112
A08
A07
A08
AIO
C72
C74
1120
1121
1122
1123
1180

BETA
At PIAllI
BARTUM 4
CADMIU
CIIROMW
SILVER '
NITRATE
FLUDRID
FBARIU lI
FCADMI L
FCIIROMI
FSILVEO4
lURBID

PCI/L
PCI/L
PPB
PPB
PPB
PBD

PPl1
PPB
PPB
PPB
PPB
PPs
NTU

Detect iOn
Limit

4

2
10
195

60(3

2
1 4
1 s

.101

Below Drinking Water Standerda
Samples Dotection Standard Agency Exceeded Fu1 I Name

14
14
16
1
16
16
16
16
16
16
16
16
10

0
0
0

14
0

16
0

11

14

16
0

60.
16

1000
10
60
60

46000
4000
1000

10
:60

' so
1

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

xxx Gros beta
xxx Alpha, High Detection Level

Barium
xxx Cadmium
xxx Chromium

Si ver
xxx Nitrate

Fluoride
Barium, fil tered
Cadmium, ft Itar.d

xxx Chromium f ilIter.d
Silver filtered

xxx Turbidity

--- -------------- Constituent List= Water Quality Parameter- --------------------------------------------

Const.ituent
Code llama Units

All SODIUM PPB
All MANGESEI PPB
A1I IRON PPB
C73 SULFATE PPB
C76 CHLORID PPB
1124 FSODIUI PPB
H29 FMAOGAN PPa
1131 FIRON PPB

Detect Lo 
Limit

200
6

30
600
S00
200

6
30

Below Dr inking Water Standard.
Samples Detection Standard Agency Exceeded FaI I Name

16
1
16
is
16
16
16
1

0
9

a
0

10
12

So"dIum
60 EPAS xxx MLaganese

300 EPAS xxx Iron
260000 EPAS Sulfate
260000 EPAS Chloride

Sodium, filtered
60 EPAS xxx !Manganese, filtered

300 EPAS xxx Iron, filtered

C:
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Table K--. Constiluent List and Summary o

183-11 Basins, September to November 1989.
PNL's 'draft'! Groundwater Monitoring Re

7 9 9

f Sampl ing Resul ts for the
(Table is directly from

port.) (sheet 2,of 3)

------------- Const I

Conotitunt DetectIon
CodelName Units Limit

104;
197
Aol'
A03
A:4
AP 6
A12
A13
A14
A16
AleI
Al:
ABs
C78
Ilia
1119
1126
1128
1127
1128
1130
1132
1133
1136
138

1160
1168
1187
1108
037i

1188
189g
190
l91
1192
1193
Po o
P02
P103
P04

U
TC-99
BERYLUM
STRONULI
Z I'ic
CALC Ill
NICKEL
COPPER
VANADUA'i
ANTION)'
ALUMINUM
POT A SU
MAGNES
P110SP 14
FZINC
FCALCI 
FNICKEL
FCOPPER
FVANADI
FALLI IN
FPOTASS
FMAWNES
FBERYLL
FSTRONT
FANTIMO
ALKALIN
BROMIDE
NITRITE
FSORON
FCOBALT
FLTTIlIU
FMOLY
FSILICO
FTIN
FTITAN
FZIRCON
BORON
COBALT
LITIITUM
Mo. VY

PCI/L
PCT/L
PPe
PPa
PPB
PPlo
PPB
PPB
PPo
PPo
PPB
PP
PPB
PPo
PPB
PPB
Pilo
PP11
PP8
PPB
PPo
PPB
PPO
PPB
PP8

PPB
PPB
PPB
PPB
PP
PPB
PPB
PPlo
Ppo
PPB
Pilo
PPo
PP
Pilo

tuent List= Site SpdcIfic aod Othr Constituints ----- -------- ------ ..

Simp Iaa

.650
1

6
10
6

60
10
10

6
100
IS'O

'6

10
10
6

160
100

60
So
10

100
20000

1000
1000
10
20
10
40
SOB
313
80
60
1 S
20
155
4'!

Bel ow Drinking Watar Standards
Detection Standard Ageacy Exceeded

0
6

16 o*

9
0

11
14

0
16 ...
12
0 |
0

16 +.
7 '

12
4

14
0 '
0 '

a16 ..'.
0

16 ...

1
16 o*.
16 e0e
16 +0 s

16 4441
14
16 001.
0

16 *.e
16 cc.
16

800 DOE
900 EPAR

6000 EPAS

1300 EPAP

6000 EPAS

1300 EPAP

Full Name

Ur a ni um
xxx Tochhetl.m--9o

Beryl I ium
Strontl,m
2I Inc
Ca I ci urn
NHIc ko I
Copper
Vanad I urn
Ant inony
A luminum
Po ta s i um
Magr .s ium
Phosphate
Zinc , Iii Itered
Calcium, filt;4red
Cicki e, filtered
Copper,* flt I i'red
Vanadium, fI Iltered,
Alumnun, fi1tered
Potassium, fi Itered
Ijagnesiun, fl tared
Beryllium, filtered
Strontium, fi I tered
Antimony, filtered
Alkalinity
Bromide
Nitrite
Boron, filtered
Cobalt, filtered
Lithium, filtered
Mo lybdenu f i I tered
Silicon elt red
Tin, itered
TItanium, fil tered
Zirconium, f lter.d
Boron
Cobalt
Lithium
Molybdenum

c-

-C

-

cc-

79002C2
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Table K-1. Constituent List' and Summary of
183-11 Basins, September to November 1989.

PNL's 4draft' Groundwate Monitoring ,ep

Sampling, Results for the
(Table is directly from
ort.) (sheet 3 of 3)

-------------- Con atIt4ent Li .t Siy, 'SpecIfic and Other ConSti tuanta ------------- -------------------

Constituent
Code Hame Unit.

PBS SILICON
P08 TIN
P07 TITAN
POO ZIRCON

PPB
PPB
PPB
PPBl

Datect Ion
Limit

So
30
dE

aimp 1 . Detect on

15
'is
1
is

0
1s
14
1 154,

Drinkin' Water Standard.
Standard Agency Exceded Fu I 1 Name

Sili con
Tin
Titanium
Zirconium

------------------ Constituent list= *AC 173-303-9906 Contituents--

Constitu.ent
Code Name Units

Datoctlon Beowv
Llimit Samples Detec'tlon

Drinking Water Standards
Standard Agency Exceeded Ful I Name

en - Indicates all samples were reported as below contractual detection limits
xxx - Indicates that Drinking Water Standards were exceeded
EPA based on Maximum Contarrinant Levels ivan in 40 CFR Part 141 (July, 1987)

National Primary Drinking Water Regu ations as amended by 62 FR 261198
EPAR - b..sd on National Interim Primary Drinking Water Regulation.,

Appendix IV, EPA-570/9--78-1303
EPAP - based on proposed Ijaxinnum Contaminrnt Level Goals in 60 FR 46936
EPAS - based on Secondary Maximum Contaminant Level. given in 40 CFR Part 143

National Secondary DriraIinjg Water Regulations
DOE - based on Derived Conce.tration Guide, Dreft DOE Order 6400.xx
WDOE - based on additional Secondary Maximum Contaminant Levels. given in

WAC 248-54, Public Wat,.r Supplies

C]
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Tabl eIK-2. Constituent with at Least One Detection Value for
183-II Basins, September to November 1989. (Table is directly

PNL's 'draft' Groundwater Moritoring Report.) (sheet I of

Collection
date

Dup Ici Coto
tanp I.
numb.r

CODIFLD

1/700w

380
883
6133

868

887
641
669
616
613
638
288
368
381

the
from

5)

P1I-LAB PIIFIELO TOXLDL
PPa

.0I/8.6-&.jp .10/6.6--8.Iis

8

7.i
7.07.90
-. 6

8.10

7.90
8

7.80
7. 80

8.03
7.82
7.99

8.10
7.81
7.43
7.87
7.22
7.75
7.88
8.02
7.40
7.88

0/.

18

18
26

1

13

12

14

28
36

7900:2117.4

t9'j 0 1i

W&j I
lA &0

1 -1113--2A
1 -114-3

1-1114-4

1-1114-6
1-*4-45
1-114-7

1-14-112A
1-114-112C
1-14-114
1-114-118

11OCT89
29SEP69
110CT89
11OCT89
28NOV89
11OCT89
26NOV89
11OCT89
11OCT89
180CT89
3010 V9o
110CT69
11OCT89
17OCT89
11OCT89 C

0
C',

C

a
4,.
C;

- -S
W CD
(A ~
* -a

~ 0'
"I

en cF
0i I
U, 0*

= 0
IA (a

0-~ C
-~ -S

~- ~ m
- (p
c~.J .c -c
to ~j
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Table K-2. Constituent with at Least One [ete tion Value for th
183-11 Basins, $eptember to November 1989. (Ta 1e is di rectl y fr-i1

PNL's 'dr-aft' Groundwater Monitdring Report.) (sheet 2 of 5)

DupI icat. FLU4RID FCHIOMI FMANGAN FALUMIN FPOrASS FBERYLIL FSTRONT Al HAL IN

Well CoilectLon sam I* PPE8 PilB PPB PPo PPB ,PPB PIH I
name Oats numer 500A 4000 10/A 6/60S 160/. 100/. 5/. 10/. 20000/.

1-113-2A IlOCTS9 (600 39 5 <150 4490 (s 243 112000

1-114-3 29SEP89 800 :209 61 1390 4900 <6 141

ii8dCi86 00 117 <6 <160 3830 <6 94 168000

11OCT89 1 801 123 <6 <160 3670 <6 : 96 164B000

GNfVBQ (600 129 7 <150 4730 <6 118
I1-H4-4 IOMC1h9 600 184 <6 <160 8140 <5 291 140000

28NflOVB39 60 137 <6 <160 8060 <5 246
1-114-6 31OCT89 <665 81 <6 <160 6330 (6 374 147000

1-114-8 11OCT80 (600 83 86 <150 8370 <5 368 1416000

1-114-7 1*RICTO '9 <600 109 a <160 6380 <6 313 140000
30dOVBg Boo 114 <6 <160 6880 <5 317

I-H4-I2A 11OCT89 600 83 <6 <160 4860 7 307 160000

1-114-12C 110CT89 <600 295 <6 <160 4080 <6 204 102000

1-114-14 170CT89 5600 420 (6 <160 4460 , 6 63 104000

1-114-18 11OCT89 <600 179 <6 <160 3880 ' <6 238 121000 0

m
Dap icat. ALPIIAIII ALUM1N4M BARIUM FBAR IULA BETA BORON FBORON CADMIUM

Well Collection .am I. PC /L PPB PpS PPLI PC/L: PPB PPB : PPi
same lJate num, r 4/16 1P0/. 8/1000 6/i000 8/60 10/. 10/. 2/10

1 co
1-1H3-2A 11OCT89 .98 (160 24 24 6.67 30 14 (2
1-114-3 9GSEP8 a7.1 2040 119 42 13 . 49 6 11 0

11OCT69 02.3 478 24 19 83 66 47 <2
11ICTS9 1 4.6 286 26 19 815 66 63 <2
28OV89 ;2.3 <160 22 22 82.2 64 64 <2

1-114-4 11OCT89 13.6 <150 78 71 202 46 30 (2
20NOV89 41.1 <160 69 69 134 40 36 <2

1-114-5 110CT89 . <160 89 77 . ( 66 (2
1-114-8 11OCT89 6 <160 46 49 9.18 68 61 (2

1-114-7 18OCT89 0.-2 <160 43 46 4.45 34 30 <2
A0wovso $.74 <160 46 44 8.37 61 40 <2

I-114-12A 11OCT89 11.1 <160 87 80 18.1 39 39 2
1-114-12C IIoClag .. 0 <160 9 7 4.72 12 (10 (2 C
1-114-14 170Cr89 1.18 <160 23 30 6.93 19 13 <2
1-114-18 11OCT89 .42 (160 32 32 9.05 27 20 <2

79002117.5
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'Table K-2. Constituent witLh at Least One Detection Value for the
183-IH Basins, September to November 1989. (Table is directly from

PNL' s 'draft' Groundwater Monitoring Report.) (sheet 3 of 5)

Nipi Icat.
hAmp It.
numb.r

FSILICO
Pipe
60/.

Wae I

1-113-2A,
1-114-3

1-114-4

1-114-6
1-114-8
1-114-7

1-11 4-12AI - 9-12C
1-1 4-14

-II 4-18

n1I

1-13-2A
1-114-3

1- 1141 -6
1-114-8
1 -1144-7

1-114-12
1-114-121C
1-114-14
1--141-18

CoI lIcLion
dm Le

1:11C To
20SEP89
I'll OCT89
I'11ICTS
2 011V89
I 1OCT69
20NOV89
11OCT69
S11OCT89
1 fCtao
3a0OV89
11oCT9
11OCT89
I 10CTAO
1Oct69

Co Ilection
d.. te

11OCT89
21'SEP89
11OCT89
11OCT69
26NOV69
II OCT69
2NOV09
110CT89
110CT89
180CT69
30NOV69
11OCT89
11OCT89
17OCT69
11 Ca189

FSODIUM
PPB

200/.

13700
186000
132000
133000
140000
160000
133000

13600
26000
16600
18100
16200

3820
8790
961

VANADUM
PPB

6/.

S TROIL'IMJ
PPB ,
10/.

221
233
I 04

112
296
242
34 3
362
287
318
348
204
221
236

FVANIAD I
"PB

6/.

16400
'10300
13400
:13800
:16400
14300
14200
:16200
14800
14800

113700
12700
29200
14900
13400

Dupi Icat. TURDID
@&M!* NiU

r .10/1

.200

10

2

.500
1.60
6.10

.200

.200

.700

.600

Sul FATE
PP13

600/26 000,1

3800
92000
60000
OOOOQ
80004
78000
10700
74000
8)000
7800al
7,1705
810001
239091
44000
4a0041

z I II:
PPD

5/60410m

SODIUm i
Pipe

200/. I

13100
17800w3
133000
1 48006
136000
163000
134000

12800
24800
14300
15700
17100
3910
7940
98

U
PCI/L,

.60/800i

2.08

40.4
62.3

84.1

4 .24
3.2d

7.07
.6911
1. 72
2.11

<s
26

'I

<6
80
39
48
43
(6
(S

(S
<S<6

TC-919 i
PCI/IL

1I6yOer

13.64

844

2 . 1

244 t

*3.38
.1.49

164

* .804

2.

F?!. N

PP 8

(6
(s

(15

(S9E
68

13
20

7
9

10
7
IS
B

11
12

9
8

36
12
14

(S

<,6
8
9

a6
a

<6
33
11I

B

TITAN
PP1

80/.

(d0
02

(80
(4
<0 
(80
<A0
480
(a0
<80
<60
(80
(80
<CO
<80

IFTITAN
PPH
Bi/

(80
88

(80
<80
lcn
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Table K-2. Constituent wilth at Least One Detection Value for the
183+li Basins, September to November 1989. (Table is directly from

PNL's 'draft' Groundwater Monitoring Report.) (sheet ! of 5)

Tito column headors consist of Cons'tituenti Name
Analyais Units

Contractual Detection timit/Drinking Water Standwrd(suffix)

Suffix
none - based on Maximum Contaminant Levela :given in 40 CFR Part 141 (July, 1987)

National Primary Drinking Water R4gi ations as amended by 62 FR 26890
r - basod on National Interim Primary Drinking Water Reg.ulaions,

Appondix IV, EPA-670/9-78-00$
p - based on proposed Maximum Contaminant Level Goals in 6b FR 48938
* - ba:sed on Secondary Maximum Contaminant Levels given in 40 CFR Part 143

National Secondary Drinking Water Regulations
d - based on Derived Concentration Guides, Draft DOE Ordier 6400.'xx
w - based on additional Secondary Maximum Contaminant Levela given in

WAC 248-64, Public Water Supplie.

Data Flag
( - Lae than Contractual Detection Limit, reported as Limit '
5 - Loam, than Contractual Detection Limit, measured value reported
* - For radioactive constituents, r port.d value is les than 2-sigma error

79002117.8
co

co ro
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PROCEDURES FOR SAMPLE COLLECTION, CHAIN OF CUSTODY,

AND FIELD MEASUREMENTS

NOTE: The prior submittal appendix is being withdrawn. It has been
superceded by the Westinghouse Hanford Company's Environmental
Investigations and Site Characterization Manual (WHC-CM-7-7). A copy
of this manual has been given to Ecology and updates are mailed to
Ecology as issued.

2

4
5
6
7
a
9

10
11
12
13
14

16
10
18

20

1, Page 2
(6 mm)
feet (12

'

APP L-1

Procedure EII 10.2, "Measurement of Groundwater Levels", Rev.
of 9, stipulates tape reading consistency within + 0.02 feet
when taken with a weighted measuring tape, and within t 0.04
mm) for an electrical water level measuring device.
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APPENDIX M
2

4 ANALYTICAL METHODS AND QUALITY CONTROL PROCEDURES
5
6
7
8 NOTE: The prior submittal appendix is being withdrawn. It has been
9 superceded by the Westinghouse Hanford's Company Environmental
- -Investigatio-ns and Site Charact-rization Manua.L(NVC-C-7-71 fnr field
11 controlkof -samp-es. A copy of this manual has been given to Ecology
12 and updates are mailed-to Ecology as issued.
13
14 The analytica~laboratory procedures will conform to SW-846 (EPA 1986a)
15 requirements and the laboratory personnel will perform their duties in
16 accordance with the EPA guidelines (SW-846 protocols).
h4 7

APP M-1
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APPENDIX N

PERSONNEL iRAINING

910617.1032

1
2
3
4

APP N-i
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1 APPENDIX N

2

-- - PERSONNEL TRAINING

6
7 Personnel Training. All personnel involved with the closure activities of the
8 183-H Basins will receive a minimum -level-of-dangerous waste training.
9

10 * Managers and supervisors are responsible for supervising,
coordirnatirg,gand directing the closure activities and personnel.

i31 - Nuclear Pfocess Operators and Decommissioning and Decontamination
14 workers are responsible for sampling, packaging, and handling of
15 dangerous waste, nonradioactive, and radioactive material.

&16
('-* Health Physics Technicians are responsible for surveying for

radiological and dangerous waste contamination.

2L - Crafts personnel are responsible for specialized work. The various
2_ erafts include carpenters,-electricians, ironworkers/riggers, heavy

22 equipment operators, crane operators, millwrights, pipefitters, and
93. Qainters.
24
2 n -adition torthe-personnel mentioned- any -person entering a TSD unit during

3 closure must have the 40 hour hazardous workers training.

28- Tabl-e N-1 contains a matrix-ttat- relates job categories--to the individual
29 training course. Appendix N contains brief descriptions of the training
30 courses, including descriptions of the target audience, instructional

1 tecniqu,- --evaluation method, length of course, and frequency of retralning.

APP N-7
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Table N-1. Company-General Training Matrix1j
2

3f

61
71

81

121

13

141

4V

17

19
2 C
1 1
LI

23
24

2-f

C -continuing course.
I - introductory course.

NPO -nuclear process operators and decommissioning and
decontamination workers.

MS --manager and supervisors.
X - required course.

HPT - health physics technicians.
CR - crafts.

* Scott SKAPAK is a trademark of Figgie International, Incorporated.

APP N-2

Target/Auditnce
Course title Type

MS MPV JIPT CR

Generator Hazards Safety Training I X X X X

Hazardoan-Wste Worker Safety Training I X X X X

Hazardous Waste Worker Safety Training, Refresher C X X X X

Hazardous Materials/Waste Job Specific Training I X X X X

Scott SKAPAK MSA PAPR C X X X X

-entained Breathing Apparatus (SC-A) Training C X X X X
(optfonaY) - -

Radiatin Safety Training C X X X X

on-the-Job Trainin C X X X X

Cardfopuimonary Resuscitation C X X X X

Noise ControL (optional) C X X X X

261

91061731
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1

"I

- I

51

71

10

1 Q

11 - i'

12

-i3T

151

ic!

171

18j

Title

Descrintiion:

Target AUUInILe:.

Evaluation:

Lii tnr y 

Frequency:

Closure/Post-Closure Plan
183-H Basins, Rev. 3

06/19/91

Title:

Target Audience:

Technique:

Evaluation:

LIq Lit.

Frequency:

H.z.rdnse Wctc Workar Safety Training

Provides the dangerous waste worker -with the
fundamentals of safety-when-workiwg with dangerous
waste.

Note: This course fulfills training requirements
of 29 CFR 1910.120 requiring dangerous waste
trainfl of workers at a1l treatment. storage,
and/or disposal facilities regulated under RCRA.

Dangerous material and waste workers

iaszrnnm and on-the-job traininq

Written test

24 houis

Not applicable

APP N-3

Generator Hazards Safety Training

Provides the dangerous material/waste worker with
the fundamentals for safe use and disposal of
dangerous materials.

Dangerous material and waste workers

Classroom

Written test

4 hours

24 months

010117.1032
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Title:

Description:

Target Audience:

Technique:

Evaluation:

Length:

Frequency:

Closure/Post-Closure Plan
183-H Basins, Rev. 3

06/19/91

Hazardous Waste Worker Safety Training Refresher

Provides the dangerous -waste worker with-a
refresher in the fundamentals of safety when
working with dangerous waste.

Note: This course fulfills training requirements
of 29 CFR 1910.120 requiring dangerous waste
training of workers at all treatment, storage,
and/or disposal facilities regulated under RCRA.

Dangerous material and waste workers

Classroom

Written test

8 hours

12 months

Titln.

Descr Iption--

Target Audience:

Technique:

Evaluation:

Frequency:

HazardoUs-Mterial/Waste ob-Specific Training

Provides job-specific dangerous material/waste
information. Twu checklists may be obtained from
safety training to help the supervisor/manager
through this session with each employee.

Note: Not a classroom presentation--supervisor
conducts this exercise with each employee using the
checklists.

Employees who complete generator hazards safety
training

On-the-job training

On-the-job training checklist

Avera2mg hours

12 months

910617.1032

eq

9

-N

10

131

12'

13

141

151

161

18

APP N-4
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Title:

Description:

21

2-

3

41 Techniaue:

51 Evaluation:

01 LrlyLn:

71 Frequency:

Closure/Post-Closure Plan
183-H Basins, Rev. 3

06/19/91

Scott SKAPAK MSA PAPR

This class is designed to instruct employees in the
proper-use-of-the-Scott "S- A" for-entry,_exit-or
work in conditions immediately dangerous to life
and health and to instruct employees to recognize

instructions in the use of MSA PAPR.

General, Safety, QA, OPS
Maintenance Engineering

Classroom

Practical exam

fJ1 J WA)II*CtCIJ I IntI s

12 months

/OPRS, Management,

Self-Contained Breathing
Q 1aification

Apparatus (SCBA) Annual

11 Description:

.2 Target Audience:

Provides instructions in the proper use of a
pressure-demand respirator in which breathing air
is supplied from a cylinder carried on the user's
back. The-SCBA are typically used for emergency
response situations in an atmosphere that is
immediately dangerous to life or health.

General, Safety, OPS/OPRS, Maintenance

Technique:

Evaluatio-

1 -4n-k6

Taught in a classroom
overhead

using a slide projector and

Written and practical test

fnnrnvim2tolv A hninrt

Frequency: 12 months

17

910617.1421

Target Audience:

-9

10 Title:

131

14i

lj!

APP N-5
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Radiation Safety Training

Description:

Target Audience:

Technique:

Evaluation:

-6 Length:

71 Frequency:

Titl e:

A practical dress/undress demonstration is also
required. Instructs radiation workers in the
fundamentals of radiation protection and the proper
plocedures for monitoring exposures (ALARA).
Traini-nq i-ncudes knowledge of the acute and
chronic effects of exposure to-radiation risks
associated with occupational radiation exposure,
mode of exposure, protective measures,
instrumentation, monitoring programs, contamination
control, personnel decontamination, warning signs
and alarms, and responsibilities of employees and
managers.

Radiation workers as defined in WHC-CM-4-10

Taught in a classroom using a white board,
appropriate audio/visual equipment

Written exam and practical dress/undress

Approximately 7 hours

24 months (Retraining under Course Number 020003)

iih-duu TIra iing

Description:

121 Target Audience:

13j Technique:

141 Evaluation:-

15 Length:

161 Frequency:

On-the-job training session under the supervision
of an experienced-person before full
responts-ibi-1-i-tles may he assumed. In addition, all
personnel on the hazardous waste site are required
to-have reviewed this Waste Sampling and Analysis
plan.

Dangerous Material and Waste Workers

Classroom and on-the-job training

Practical exercise and on-the-job training
checklist

40 hours

12 months

910617.1032

11 Title:

r 4
ri

8

9

10

- 11
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1j Title:

2 Description:

31 Target Audience:

5t Evaluation:

e Length:

7~ Frequency:

Cardiopulmonary Resuscitation (CPR)

Provide-cardiopulmonary Resuscitation training to
the American Heart Association standards.

All employees

Classroom and active participation.

Practical Am .nd -ritten test.

24 months (recertification)

Title:

Description:

Target Audience:

Technique:

Evaluation:

Length:

Frequency:

Noise Control (Noise-Hearing Conservation)

Provide employees with information conducive to
hearing conservation. Supervisors and employees
responsibility, exposure limits, hearing
conservation requirements, protection devices,
diagnosis of noise, induced hearing loss.

All employees exposed to an 8 hour time weighted
average sound level of 85 dBA or greater.

Classroom

None

Approximately 1 hour

12 months
1"
1/

910617.1032

112

12

131

141

161
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